intel. 


Intel® 64 and IA-32 Architectures 
Software Developer's Manual 


Volume 4: 
Model-Specific Registers 


NOTE: The Inte 64 and IA-32 Architectures Software Developer's Manual consists of ten volumes: 
Basic Architecture, Order Number 253665; Instruction Set Reference A-L, Order Number 253666; 
Instruction Set Reference M-U, Order Number 253667; Instruction Set Reference V-Z, Order Number 
326018; Instruction Set Reference, Order Number 334569; System Programming Guide, Part 1, Order 
Number 253668; System Programming Guide, Part 2, Order Number 253669; System Programming 
Guide, Part 3, Order Number 326019; System Programming Guide, Part 4, Order Number 332831; 
Model-Specific Registers, Order Number 335592. Refer to all ten volumes when evaluating your design 
needs. 


Order Number: 335592-075US 
June 2021 


Intel technologies features and benefits depend on system configuration and may require enabled hardware, software, or service activation. Learn 
more at intel.com, or from the OEM or retailer. 


No computer system can be absolutely secure. Intel does not assume any liability for lost or stolen data or systems or any damages resulting 
from such losses. 


You may not use or facilitate the use of this document in connection with any infringement or other legal analysis concerning Intel products 
described herein. You agree to grant Intel a non-exclusive, royalty-free license to any patent claim thereafter drafted which includes subject 
matter disclosed herein. 


No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document. 


The products described may contain design defects or errors known as errata which may cause the product to deviate from published specifica- 
tions. Current characterized errata are available on request. 


This document contains information on products, services and/or processes in development. All information provided here is subject to change 
without notice. Contact your Intel representative to obtain the latest Intel product specifications and roadmaps 


Copies of documents which have an order number and are referenced in this document, or other Intel literature, may be obtained by calling 1- 
800-548-4725, or by visiting http://www. intel.com/design/literature.htm. 


Intel, the Intel logo, Intel Atom, Intel Core, Intel SpeedStep, MMX, Pentium, VTune, and Xeon are trademarks of Intel Corporation in the U.S. 
and/or other countries. 


*Other names and brands may be claimed as the property of others. 


Copyright © 1997-2021, Intel Corporation. All Rights Reserved. 


CONTENTS 


PAGE 

CHAPTER 1 
ABOUT THIS MANUAL 
1.1 INTEL® 64 AND IA-32 PROCESSORS COVERED IN THIS MANUAL ........0.cccceceseceseseeeeeeeeeeeueueeeeeeeneenens 1-1 
1.2 OVERVIEW OF THE SYSTEM PROGRAMMING GUIDE... 0... cece cece nen ern een n eee nee n eens eee ene tn enn ene 1-4 
13 NOTATIONAL CONVENTIONS 0.00.0 ccc cece ren nnn nen EEE DEERE DEED EEE REED E EEE EEE 1-4 
1.3.1 Bitiand Byte Orde iiewsccccin24 detest thins noceiivedd nae bids ak aheatews Pe AbetaG2ds ae oheen was d dete edeaias ghveaes 1-4 
1.3.2 Reserved Bits and Software Compatibility .......... 0.0 c cece cece eect e ence ene e teen teen tee eeeeeeeteeataes 1-5 
1.3.3 INSTHUCTION-OPGlANGS oi nscccac characte ateetitaadeeenes ind be aha bdaw aoe Sereaee Dai whee ehas balaatausen waned 1-5 
1.3.4 Hexadecimal and Binary NUMDETS ........ 00. c cece cnet n nee eee e eee eH beset e tea e eben ene teteneas 1-6 
1.3.5 SeGgmented AGAKESSIAG: é sia..sce.csirs ais dar cldieed ate doa 3, Haack gad aale dnd tied acoadamed deat hucdaud walled Rede Sacaacee tach 1-6 
1.3.6 Syntax for CPUID, CR, and MSR VaIUCS 2... cc cece cece cece ence teen e eet e teen e neat eeeetetetaeanaegs 1-6 
1.3.7 EXCEPTIONS iisc. fc crecud ey acs keaed aadsinme dam inahioete nd da adiendiniadewdeay ca weaien eed han aetieGa weadamendens 1-7 
1.4 RELATED WWERATURE 2 .<.:.ccacaniccgacamiannetsinaeran vagitam ia itescntt ate samaenarlaa Dat obneeTantonedeeaaanaeenie 1-8 
CHAPTER 2 
MODEL-SPECIFIC REGISTERS (MSRS) 
2.1 ARCHITEGTURALIMSRS:: esicicgcs csvacet ccesdidw dak cand eaeene Sie puicgedaw daallen ene Hive ev dbeta piwk data Pecewee enon 2-3 
2.2 MSRS IN THE INTEL CORE 2 PROCESSOR FAMILY 00... cc cece ccc ccc er enter e ener eens teen ene nnennene 2-55 
2.3 MSRS IN THE 45 NM AND 32 NM INTEL ATOM~ PROCESSOR FAMILY ..... 0... 0 ccc cece eee e ener e ene ee eee eneens 2-69 
24 MSRS IN INTEL PROCESSORS BASED ON SILVERMONT MICROARCHITECTURE......... cc ese ec sence eee en een eee eneeas 2-80 
2.4.1 MSRs with Model-Specific Behavior in the Silvermont Microarchitecture .......... 0c cece cece cece cnet eeeeeeeeeneas 2-93 
24.2 MSRs In Intel Atom® Processors Based on Airmont Microarchitecture ....... 0... cece eee ete nent nee eens 2-97 
25 MSRS IN INTEL ATOM? PROCESSORS BASED ON GOLDMONT MICROARCHITECTURE ......... ccc cece cece teen eee e eens 2-99 
2.6 MSRS IN INTEL ATOM? PROCESSORS BASED ON GOLDMONT PLUS MICROARCHITECTURE. ........... sees cere eee e ees 2-123 
27 MSRS IN INTEL ATOM? PROCESSORS BASED ON TREMONT MICROARCHITECTURE......... 0c: ees eee cence ene e eens 2-127 
28 MSRS IN THE INTEL MICROARCHITEC URE CODE NAME NEHALEM ......... ccc cece cece cere n ener e ene e renee nes 2-129 
2.8.1 Additional MSRs in the Intel Xeon= Processor 5500 and 3400 Series. ........ 00. cece e cece eee eee eee eee 2-147 
2.8.2 Additional MSRs ig the In |® Xeon~ Processor 7500 Series........... CPOE RRP OOPS EEE 2-149 
29 MSRS IN THE INTEL’ XEON PROCESSOR 5600 SERIES (BASED ON INTEL~ MICROARCHITECTURE CODE NAME 

WESTMERE) gc 'e fcckg2actectaie sit pavcerrevncsaea ce be tiardeacteciceut ws vsban enrtinesLadse hal casera ease eae Gn a ayaeh helaomnaon dla y bee wah wanna woe a 2-163 
2.10 MSRS IN THE INTEL® Xeon® PROCESSOR E7 FAMILY (BASED ON inTeL® MICROARCHITECTURE CODE NAME 

WESTMERE) s. scectetccid orcd dieddetnienataeunnd se hhasae nde tacusmnmnnd auidaa, ORs gases Hie OY aT ewe nada ee ad 2-164 
2.11 MSRS IN INTEL® PROCESSOR FAMILY BASED ON INTEL® MICROARCHITECTURE CODE NAME SANDY BRIDGE....... 2-166 
2.11.1 MSRs In 2nd Generation Intel Core™ Processor Family (Based on Intel Microarchitecture Code Name Sandy 

BREE) Fes eg shsc sheets cm sity cisunrtscus te anctat eis arate x ape, Siar atc Sivaatva aogua acta 1b ahve Neate atiera lake Saartecka et ave, araatnyeeadece ators slaeeedetaeeta ce 2-186 

2.11.2 MSRs In intel® Xeon® Processor E5 Family (Based on intel® Microarchitecture Code Name Sandy Bridge)....... 2-190 
2.11.3 Additional Uncore PMU MSRs in the Intel_Xeon~ Processor E5 Family......... 0. cece eect eee eee eee eee nee 2-194 
2.12 MSRS IN THE 3RD GENERATION INTEL® CORE PROCESSOR FAMILY (BASED ON INTEL® MICROARCHITECTURE CODE 

NAMEIWY BRIDGE). 0:e:coopaieue ssw avct dace oye diaeeance wiiedd leahon eee need vnou Siaesn tiergsate fooued eokoahstactw Wlbidhe Boar apect a eleva SOV aU Pepe eee 2-198 
2.12.1 MSRs In Intel Xeon® Processor E4 v2 Product Family (Based on Ivy Bridge-E Microarchitecture) ............... 2-201 
2.12.2 Additional MSRs Supported by Intel Xean Processor EZ V2 FAM llWeiss 23 ance tie Kida arecin bats Sateen wie yee whgared es 2-209 
2.12.3 Additional Uncore PMU MSRs in the Intel Xeon Processor €5 v2 and €7 v2 Families.............. cece eee 2-211 
2.13 MSRS IN THE 4TH GENERATION INTEL“ CORE PROCESSORS (BASED ON HASWELL MICROARCHITECTURE)....... 2-215 
2.13.1 MSRs in 4th Generation Intel Core™ Processor Family (based on Haswell Microarchitecture) ...............2.008 2-220 
2.13.2 Additional Residency MISRs Supported in 4th Generation Intel® Core™ ProC@SSOIS. ...... 0c cece cece ee ee eeeeeeaeeee 2-232 
2.14 MSRS IN INTEL XEON PROCESSOR E5 V3 AND EZ V3 PRODUCT FAMILY........ ccc cece ene e ete ene ene eens 2-234 
2.14.1 Additional Uacore PMU MSRs in the Intel Xeon Processor E5 v3 Family........ 00. cece cece tenet eee eee eee 2-244 
2.15 MSRS IN INTEL CORE _ M PROCESSORS AND 5TH GENERATION INTEL CORE PROCESSORS...........:0ee eee e eens 2-254 
2.16 MSRS IN INTEL® XEON® PROCESSORS ES V4 FAMILY .... 0... ccccccceceecececeeeceeeucteeeeeeesrretereeteeneeas 2-258 
2.16.1 Additional MSRs Supported in the Intel? Xeon® Processor D Product Family ...........cccccceceeeeeee ee eeeeneaeas 2-269 
2.16.2 Additional MSRs Supported in Intel? Xeon® Processors E5 v4 and €7 v4 Families .......... 0... cece cece cece eens 2-270 


2.17 MSRS IN THE 6TH GENERATION, 7TH GENERATION, 8TH GENERATION, 9TH GENERATION, 10TH GENERATION, AND 11TH 
GENERATION INTEL® CORE PROCESSORS, INTEL® XEON® PROCESSOR SCALABLE FAMILY, 2ND AND 3RD GENERATION INTEL® 
XEON® PROCESSOR SCALABLE FAMILY, 8TH GENERATION INTEL® CORE™ 13 PROCESSORS, AND INTEL® XEON® E 


PROCESSORS wc edens.cuk scangctandvee tices ciawaamed hes ra waloweW ear thanan Gendwate ansehen eucnd 2-274 

2.17.1 MSRs Specific to 7th Generation and 8th Generation Intel® Core™ Processors based on Kaby Lake Microarchitecture 
and Coffee Lake Microarchitecture 00... 0. ccc ccc cere renee nen E EEE en EEE nee EEE Ene eee 2-297 
2.17.2 MSRs Specific to 8th Generation Intel® Core™ i3 PrOCESSOIS ....... 0. cece ccc e cence eee e teen teen ea eeeeetetetaes 2-299 
2.17.3 MSRs Specific to 10th Generation Intel® Core™ ProC@SSOIS ........ cece cece cece cnet ee eee teen tet eeesetetetaes 2-305 


Vol. 4 iii 


CONTENTS 


2.174 
2.17.5 
2.17.6 
2.18 


2.19 
2.19.1 
2.20 
2.21 
2.22 
2.23 
2.24 


iv Vol. 4 


MSRs Specific to 11th Generation Intel® Core™ Processors based on Tiger Lake Microarchitecture................. 2-308 
MSRs Specific to Intel? Xeon® Processor Scalable Family ............ cc cece eee ce cece eee e ee eeteteteteeeesetenees 2-311 
MSRs Specific to 3rd Generation Intel® Xeon® Processor Scalable Family based on Ice Lake Microarchitecture...... 2-323 
MSRS IN INTEL XEON PHI™ PROCESSOR 3200/5200/7200 SERIES AND INTEL® XEON PHI™ PROCESSOR 7215/7285/7295 
SERIES sooner atapateag es tel eteea i oae aac ton aban eenanceteaine ik eradedtas tar een ote ee aedmat ees 2-325 
MSRS IN THE PENTIUM® 4 AND inteL® Xeon® PROCESSORS s4.ccviciiisenvdnawinus ater ddaaien tarsad mead Barve 2-341 
MSRs Unique.to Intel’, Xeon® Processor MP with 3 Cache... 0... ccc cece tented 2-367 
MSRS IN INTEL CORE SOLO AND INTEL“ CORE DUO PROCESSORS.......... ccc cece cence e nee e need 2-368 
MSRS IN THE PENTIUM M'PROCESSOR } i i035 dic deatida vewiceebisa chug iauineninaes Dols ctiad odie venaes mneneemees 2-377 
MSRS IN THE PG FAMILY PROCESSORS. 0.0... cece cee c eer nnn rene nee EEE n EEE EEE Eee EE EEE Ea 2-384 
MSRS IN. PENTIUM PROCESSORS ish: be div ancntded diviaskerwbaarsanetdehasawgaa wari an meee nan awmeet bana meas 2-393 
MSRUINDEX neccct nese cn dandeayrtonete na neta Mnbace ania ateak naeiaesdnst enantee neni ha mackeAD nam aeaaneniea mona os 2-394 


CONTENTS 


PAGE 
FIGURES 
Figure 1-1. Bit and Byte:Orden avi vendne er haliadiadaavactatber nd Aged eneda hue ewihee baganlsamincie yoadakeds ea Hide a EY bed 1-5 
Figure 1-2. Syntax for CPUID, CR, and MSR Data Presentation. ......... 0. ccc cece cece eee ene eee teen teen eeesetetetaeannenes 1-7 


Vol. 4 v 


CONTENTS 


PAGE 
TABLES 
Table 2-1. CPUID Signature Values of DisplayFamily_DisplayModel............ 0.0. c cece cscs eee eee e nent eee eeeteteteeanaees 2-1 
Table 2-2. IA=32 Architectural MSRS) ii s0ticcnteis ides cb akeie dade dd town taeda dana at nada niada a nnete dad aa aaa Asien de 2-3 
Table 2-3. MSRs in Processors Based on Intel® Core™ MicroarchiteCture ....... 0. ccc ccc cece eee ete eee e eee eeteteneneenenes 2-55 
Table 2-4. MSRs in 45 nm and 32 nm Intel Atom® Processor Family .......... ccc cece cece cece eee e eset teen eeeeeenenennes 2-69 
Table 2-5. MSRs Supported by Intel Atom® Processors with CPUID Signature O6_27H......... cece cece eee e cence eens 2-79 
Table 2-6. MSRs Common to the Silvermont Microarchitecture and Newer Microarchitectures for Intel Atom” Processors .. 2-80 
Table 2-7. MSRs Common to the Silvermont and Airmont MicroarchitectUres .........c.c cece eee e cece eee ee tee eeeeteneaes 2-89 
Table 2-8. Specific MSRs Supported by Intel Atom® Processors with CPUID Signatures 06_37H, 06_4AH, O6_5AH, 06_5DH 2-94 
Table 2-9. Specific MSRs Supported by Intel Atom® Processor E3000 Series with CPUID Signature 06_37H................ 2-95 
Table 2-10. Specific MSRs Supported by Intel Atom® Processor C2000 Series with CPUID Signature O6_4DH................ 2-95 
Table 2-11. MSRs in Intel Atom® Processors Based on the Airmont Microarchitecture......... 0. c cece cece eee e eee ee ee eeaes 2-97 
Table 2-12. MSRs in Intel Atom® Processors Based on the Goldmont Microarchitecture .......... 0.0 cece e cece eee teen eenes 2-99 
Table 2-13. MSRs in Intel Atom® Processors Based on the Goldmont Plus Microarchitecture.............ccccceeceeeeeenees 2-123 
Table 2-14. MSRs in Intel Atom® Processors Based on the Tremont Microarchitecture .......... ccc ccc ee cece eee ee teens 2-128 
Table 2-15. MSRs in Processors Based on Intel® Microarchitecture Code Name Nehalem............ccececeeeeeeeeeeneaeens 2-129 
Table 2-16. Additional MSRs in Intel® Xeon® Processor 5500 and 3400 SerieS ....... 0... cece cece cece cece tent eeteneaeas 2-147 
Table 2-17. Additional MSRs in Intel® Xeon® Processor 7500 Sefies ...... 0. ccc cece cece e cence tence cence seen teeta enteneaees 2-149 
Table 2-18. Additional MSRs Supported by Intel Processors (Based on Intel® Microarchitecture Code Name Westmere)...... 2-164 
Table 2-19, Additional MSRs Supported by Intel® Xeon® Processor E7 Family ........ 0. ccc ccc cece eee eee eee e eee enteneaeas 2-165 
Table 2-20. MSRs Supported by Intel® Processors based on Intel® microarchitecture code name Sandy Bridge.............. 2-166 
Table 2-21. MSRs Supported by 2nd Generation Intel® Core™ Processors (Intel® microarchitecture code name Sandy Bridge) 2-187 
Table 2-22. Uncore PMU MSRs Supported by 2nd Generation Intel® Core™ ProC@SSOFS.........cccce cece eee ee ee teeeaeeenes 2-188 
Table 2-23. Selected MSRs Supported by Intel® Xeon® Processors E5 Family (based on Sandy Bridge microarchitecture) ....2-190 
Table 2-24. Uncore PMU MSRs in Intel® Xeon® Processor E5 Family........ 0. ccc cece cece cece eee e eee e nt ee ee eeeenenenenes 2-194 
Table 2-25. Additional MSRs Supported by 3rd Generation Intel® Core™ Processors (based on Intel® microarchitecture code 

NAME WY BHAGE),scscdscnasadececntass tone heiiiedadnie pagar eiead daiegiaae + oaerkdadnrawenwin ae waanaae eee 2-198 


Table 2-26. MSRs Supported by Intel® Xeon® Processors €5 v2 Product Family (based on Ivy Bridge-E microarchitecture)...2-201 
Table 2-27. Additional MSRs Supported by Intel® Xeon® Processor E7 v2 Family with DisplayFamily_DisplayModel Signature 


OG SEM fiat te Perma ons nreacden hewn muaeat ee by baesaln te ho Deuter al mae ae ane vad eta ven Le eaaae eens 2-209 
Table 2-28. Uncore PMU MSRs in Intel? Xeon® Processor E5 v2 and E7 v2 FamilieS...... 0... cece cece eee eens 2-212 
Table 2-29. Additional MSRs Supported by Processors based on the Haswell or Haswell-E microarchitectures.............. 2-215 
Table 2-30. MSRs Supported by 4th Generation Intel’ Core™ Processors (Haswell Microarchitecture).............0eeeee eee 2-220 
Table 2-31. Additional Residency MSRs Supported by 4th Generation Intel® Core™ Processors with DisplayFamily_DisplayModel 

SiGhature OG ASH. ag20.crest nicer ee Weta wussatus $66 nnds Sha ant ead e dab ebaGastias anders dd Gebedead Bee hed 2-233 
Table 2-32. Additional MSRs Supported by Intel® Xeon® Processor E5 v3 Family .......... ccc cece cece e cence eee eeteneaeas 2-234 
Table 2-33. Uncore PMU MSRs in Intel® Xeon® Processor E5 v3 Family ....... 0. ccc ccc cece e cence cece eee e eee eeteneneneees 2-244 
Table 2-34. Additional MSRs Common to Processors Based the Broadwell Microarchitectures ............c cece cece e eee ees 2-254 
Table 2-35. Additional MSRs Supported by Intel® Core™ M Processors and 5th Generation Intel® Core™ Processors.......... 2-256 
Table 2-36. Additional MSRs Common to Intel® Xeon® Processor D and Intel Xeon Processors E5 v4 Family Based on the 

Broadwell Microarchitecture 2.0.0... ccc nnn nnn e enn e nnn eben n ee 2-258 
Table 2-37. Additional MSRs Supported by Intel® Xeon® Processor D with DisplayFamily_DisplayModel O6_56H............ 2-269 
Table 2-38. Additional MSRs Supported by Intel® Xeon® Processors with DisplayFamily_DisplayModel O6_4FH ............. 2-271 


Table 2-39, Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th Generation, and 
11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd Generation Intel® Xeon® 


Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E Processors ........... 2-274 
Table 2-40. Uncore PMU MSRs Supported by 6th Generation, 7th Generation, and 8th Generation Intel® Core™ Processors, and 

Futurelntel’ Core™ PrOC@SSOMs 23.03. 3ascradanannnvas duciwenwendedeumesnne dane sie waamue teed dearer 2-295 
Table 2-41. Additional MSRs Supported by 7th Generation and 8th Generation Intel® Core™ Processors Based on Kaby Lake 

Microarchitecture and Coffee Lake MicroarchitectUre....... csi cece eee c eee ener e eee e tener e eet e tn eenenes 2-297 
Table 2-42. Additional MSRs Supported by 8th Generation Intel® Core™ i3 Processors Based on Cannon Lake 

MIcroarChitectUre: oi: scs% civantia rect arate nde yiayeitda dado ethide ahchertvam see mee enaaeds beceicaaer ya eea 2-299 
Table 2-43. Uncore PMU MSRs Supported by Intel® Core™ Processors Based on Cannon Lake Microarchitecture............. 2-303 
Table 2-44. MSRs Supported by 10th Generation Intel® Core™ Processors Based on Ice Lake Microarchitecture............. 2-305 
Table 2-45. Additional MSRs Supported by 11th Generation Intel® Core™ Processors Based on Tiger Lake Microarchitecture 2-308 
Table 2-46. MSRs Supported by Intel® Xeon® Processor Scalable Family with DisplayFamily_DisplayModel O6_55H......... 2-311 
Table 2-47. MSRs Supported by 3rd Generation Intel® Xeon® Processor Scalable Family with DisplayFamily_DisplayModel 

Signatures of O6_GAH and O6_6CH......... 0. cece ccc cece eee ene nee e eee seen eee eeeeetetetaeaenennnes 2-323 
Table 2-48. Selected MSRs Supported by Intel® Xeon Phi™ Processors with DisplayFamily_DisplayModel Signatures O06_57H 

ANd 06. B5A cssicweckuet ivanmid aaa dlsamende de ancodn cies ie Siawiindns b8esbitun orm aamnde bene aeklderamdanwtede 2-325 
Table 2-49, Additional MSRs Supported by Intel® Xeon Phi™ Processor 7215, 7285, 7295 Series with DisplayFamily_DisplayModel 

SIQNALUE OG! BSE secs soins cused Pek Yaoi acd eal Saba Seastte spade aon narasaly cece tieaiecha Calva a's Re ea Galea ae ew teas 2-340 
Table 2-50. MSRs in the Pentium® 4 and Intel® Xeon® PrOCeSSOIS. ..... 6. cece enn e ene n eee e nea 2-342 


vi Vol. 4 


CONTENTS 


PAGE 
Table 2-51. MSRs Unique to 64-bit Intel? Xeon® Processor MP with Up to an 8 MB L3 Cache............cc cece cece eee eens 2-367 
Table 2-52. MSRs Unique to Intel® Xeon® Processor 7100 SefieS. ..... 0... ccc cece cece cece eee eee e tense eeeeteneaenns 2-367 
Table 2-53. MSRs in Intel® Core™ Solo, Intel? Core™ Duo Processors, and Dual-Core Intel? Xeon® Processor LV............085 2-368 
Table 2-54. MSRs in Pentium M ProC@SSOLs ic is. iaece sad ere dae edae care ve eae wa eae nuaaa eedee Mle aa Ge WieeU Oma E ee 2-377 
Table 2-55. MSRs in the P6 Family ProC@SSOPS...... 0. ccc eee c cen e ce cn nen e eee eee bebe eee sete neat teteneaeens 2-384 
Table 2-56. MSRs In: the PentiUM'PFOGESSOM si. ssccinc date evans Medes daar adelante dared ken Ly Aadaeal Oil saa 2-394 


Vol. 4 vii 


CONTENTS 


PAGE 


viii Vol. 4 


CHAPTER 1 
ABOUT THIS MANUAL 


The Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 4: Model-Specific Registers (order 
number 335592) is part of a set that describes the architecture and programming environment of Intel® 64 and IA- 
32 architecture processors. Other volumes in this set are: 


* Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 1: Basic Architecture (order number 
253665). 


¢ Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volumes 2A, 2B, 2C & 2D: Instruction Set 
Reference (order numbers 253666, 253667, 326018 and 334569). 


* The Inte/® 64 and IA-32 Architectures Software Developer’s Manual, Volumes 3A, 3B, 3C & 3D: System 
Programming Guide (order numbers 253668, 253669, 326019 and 332831). 


The Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 1, describes the basic architecture 
and programming environment of Intel 64 and IA-32 processors. The Inte/® 64 and IA-32 Architectures Software 
Developer’s Manual, Volumes 2A, 2B, 2C & 2D, describe the instruction set of the processor and the opcode struc- 
ture. These volumes apply to application programmers and to programmers who write operating systems or exec- 
utives. The Inte/® 64 and IA-32 Architectures Software Developer’s Manual, Volumes 3A, 3B, 3C & 3D, describe 
the operating-system support environment of Intel 64 and IA-32 processors. These volumes target operating- 
system and BIOS designers. In addition, Inte/® 64 and IA-32 Architectures Software Developer’s Manual, Volume 
3B, and Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 3C address the programming 
environment for classes of software that host operating systems. The Inte/® 64 and IA-32 Architectures Software 
Developer’s Manual, Volume 4, describes the model-specific registers of Intel 64 and IA-32 processors. 


1.1 INTEL® 64 AND IA-32 PROCESSORS COVERED IN THIS MANUAL 


This manual set includes information pertaining primarily to the most recent Intel 64 and IA-32 processors, which 
include: 


* Pentium® processors 

° P6 family processors 

* Pentium® 4 processors 

* Pentium® M processors 

* Intel® Xeon® processors 

* Pentium® D processors 

* Pentium® processor Extreme Editions 

* 64-bit Intel® Xeon® processors 

* Intel® Core™ Duo processor 

* Intel® Core™ Solo processor 

* Dual-Core Intel® Xeon® processor LV 

* Intel® Core™2 Duo processor 

* Intel® Core™2 Quad processor Q6000 series 
* Intel® xeon® processor 3000, 3200 series 

* Intel® Xeon® processor 5000 series 

* Intel® xeon® processor 5100, 5300 series 

* Intel® Core™2 Extreme processor X7000 and X6800 series 
* Intel® Core™2 Extreme QX6000 series 

* Intel® Xeon® processor 7100 series 
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* Intel® Pentium® Dual-Core processor 

* Intel® Xeon® processor 7200, 7300 series 

* Intel® Core™2 Extreme QX9000 series 

* Intel® Xeon® processor 5200, 5400, 7400 series 

* Intel® Core™2 Extreme processor QX9000 and X9000 series 
* Intel® Core™2 Quad processor Q9000 series 

* Intel® Core™2 Duo processor E8000, T9000 series 


* Intel® Atom™ processors 200, 300, D400, D500, D2000, N200, N400, N2000, E2000, Z500, Z600, Z2000, 
C1000 series are built from 45 nm and 32 nm processes. 


* Intel® Core™ i7 processor 

* Intel® Core™ i5 processor 

* Intel® Xeon® processor E7-8800/4800/2800 product families 
* Intel® Core™ i7-3930K processor 

* 2nd generation Intel® Core™ i7-2xxx, Intel® Core™ i5-2xxx, Intel® Core™ i3-2xxx processor series 
* Intel® Xeon® processor E3-1200 product family 

* Intel® Xeon® processor E5-2400/1400 product family 

* Intel® Xeon® processor E5-4600/2600/1600 product family 
* 3rd generation Intel® Core™ processors 

* Intel® Xeon® processor E3-1200 v2 product family 

* Intel® Xeon® processor E5-2400/1400 v2 product families 

* Intel® Xeon® processor E5-4600/2600/1600 v2 product families 
* Intel® Xeon® processor E7-8800/4800/2800 v2 product families 
* 4th generation Intel® Core™ processors 

* The Intel® Core™ M processor family 

* Intel® Core™ i7-59xx Processor Extreme Edition 

* Intel® Core™ i7-49xx Processor Extreme Edition 

* Intel® Xeon® processor E3-1200 v3 product family 

* Intel® Xeon® processor E5-2600/1600 v3 product families 

* 5th generation Intel® Core™ processors 

* Intel® Xeon® processor D-1500 product family 

* Intel® Xeon® processor E5 v4 family 

* Intel® Atom™ processor X7-Z8000 and X5-Z8000 series 

* Intel® Atom™ processor Z3400 series 

* Intel® Atom™ processor Z3500 series 

* 6th generation Intel® Core™ processors 

* Intel® Xeon® processor E3-1500m v5 product family 

* 7th generation Intel® Core™ processors 

* Intel® Xeon Phi™ Processor 3200, 5200, 7200 Series 

* Intel® Xeon® Processor Scalable Family 

* 8th generation Intel® Core™ processors 

* Intel® Xeon Phi™ Processor 7215, 7285, 7295 Series 

* Intel® Xeon® E processors 

* 9th generation Intel® Core™ processors 

* 2nd generation Intel® Xeon® Processor Scalable Family 
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* 10th generation Intel® Core™ processors 
* 11th generation Intel® Core™ processors 
* 3rd generation Intel® Xeon® Processor Scalable Family 


P6 family processors are IA-32 processors based on the P6 family microarchitecture. This includes the Pentium® 
Pro, Pentium® II, Pentium® Ill, and Pentium® III Xeon® processors. 


The Pentium® 4, Pentium® D, and Pentium® processor Extreme Editions are based on the Intel NetBurst® micro- 
architecture. Most early Intel® Xeon® processors are based on the Intel NetBurst® microarchitecture. Intel Xeon 
processor 5000, 7100 series are based on the Intel NetBurst® microarchitecture. 


The Intel® Core™ Duo, Intel® Core™ Solo and dual-core Intel® Xeon® processor LV are based on an improved 
Pentium® M processor microarchitecture. 


The Intel® Xeon® processor 3000, 3200, 5100, 5300, 7200, and 7300 series, Intel® Pentium® dual-core, Intel® 
Core™2 Duo, Intel® Core™2 Quad, and Intel® Core™2 Extreme processors are based on Intel® Core™ microarchi- 
tecture. 


The Intel® Xeon® processor 5200, 5400, 7400 series, Intel® Core™2 Quad processor Q9000 series, and Intel® 
Core™2 Extreme processors QX9000, X9000 series, Intel® Core™2 processor E8000 series are based on Enhanced 
Intel® Core™ microarchitecture. 


The Intel® Atom™ processors 200, 300, D400, D500, D2000, N200, N400, N2000, E2000, Z500, Z600, Z2000, 
C1000 series are based on the Intel® Atom™ microarchitecture and supports Intel 64 architecture. 


P6 family, Pentium® M, Intel® Core™ Solo, Intel® Core™ Duo processors, dual-core Intel® Xeon® processor LV, 
and early generations of Pentium 4 and Intel Xeon processors support IA-32 architecture. The Intel® Atom™ 
processor Z5xx series support IA-32 architecture. 


The Intel® Xeon® processor 3000, 3200, 5000, 5100, 5200, 5300, 5400, 7100, 7200, 7300, 7400 series, Intel® 
Core™ 2 Duo, Intel® Core™2 Extreme, Intel® Core™2 Quad processors, Pentium® D processors, Pentium® Dual- 
Core processor, newer generations of Pentium 4 and Intel Xeon processor family support Intel® 64 architecture. 


The Intel® Core™ i7 processor and Intel® Xeon® processor 3400, 5500, 7500 series are based on 45 nm Nehalem 
microarchitecture. Westmere microarchitecture is a 32 nm version of the Nehalem microarchitecture. Intel® 
Xeon® processor 5600 series, Intel Xeon processor E7 and various Intel Core i7, i5, i3 processors are based on the 
Westmere microarchitecture. These processors support Intel 64 architecture. 


The Intel® Xeon® processor E5 family, Intel® Xeon® processor E3-1200 family, Intel® Xeon® processor E7- 
8800/4800/2800 product families, Intel® Core™ i7-3930K processor, and 2nd generation Intel® Core™ i7-2xxx, 
Intel® Core™ i5-2xxx, Intel® Core™ i3-2xxx processor series are based on the Sandy Bridge microarchitecture and 
support Intel 64 architecture. 


The Intel® Xeon® processor E7-8800/4800/2800 v2 product families, Intel® Xeon® processor E3-1200 v2 product 
family and 3rd generation Intel® Core™ processors are based on the Ivy Bridge microarchitecture and support 
Intel 64 architecture. 


The Intel® Xeon® processor E5-4600/2600/1600 v2 product families, Intel® Xeon® processor E5-2400/1400 v2 
product families and Intel® Core™ i7-49xx Processor Extreme Edition are based on the Ivy Bridge-E microarchitec- 
ture and support Intel 64 architecture. 


The Intel® Xeon® processor E3-1200 v3 product family and 4th Generation Intel® Core™ processors are based on 
the Haswell microarchitecture and support Intel 64 architecture. 


The Intel® Xeon® processor E5-2600/1600 v3 product families and the Intel® Core™ i7-59xx Processor Extreme 
Edition are based on the Haswell-E microarchitecture and support Intel 64 architecture. 


The Intel® Atom™ processor Z8000 series is based on the Airmont microarchitecture. 


The Intel® Atom™ processor Z3400 series and the Intel® Atom™ processor Z3500 series are based on the Silver- 
mont microarchitecture. 


The Intel® Core™ M processor family, 5th generation Intel® Core™ processors, Intel® Xeon® processor D-1500 
product family and the Intel® Xeon® processor E5 v4 family are based on the Broadwell microarchitecture and 
support Intel 64 architecture. 


The Intel® Xeon® Processor Scalable Family, Intel® Xeon® processor E3-1500m v5 product family and 6th gener- 
ation Intel® Core™ processors are based on the Skylake microarchitecture and support Intel 64 architecture. 
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The 7th generation Intel® Core™ processors are based on the Kaby Lake microarchitecture and support Intel 64 
architecture. 


The Intel® Atom™ processor C series, the Intel® Atom™ processor X series, the Intel® Pentium® processor J 
series, the Intel® Celeron® processor J series, and the Intel® Celeron® processor N series are based on the Gold- 
mont microarchitecture. 


The Intel® Xeon Phi™ Processor 3200, 5200, 7200 Series is based on the Knights Landing microarchitecture and 
supports Intel 64 architecture. 


The Intel® Pentium® Silver processor series, the Intel® Celeron® processor J series, and the Intel® Celeron® 
processor N series are based on the Goldmont Plus microarchitecture. 


The 8th generation Intel® Core™ processors, 9th generation Intel® Core™ processors, and Intel® Xeon® E proces- 
sors are based on the Coffee Lake microarchitecture and support Intel 64 architecture. 


The Intel® Xeon Phi™ Processor 7215, 7285, 7295 Series is based on the Knights Mill microarchitecture and 
supports Intel 64 architecture. 


The 2nd generation Intel® Xeon® Processor Scalable Family is based on the Cascade Lake product and supports 
Intel 64 architecture. 


Some 10th generation Intel® Core™ processors are based on the Ice Lake microarchitecture, and some are based 
on the Comet Lake microarchitecture; both support Intel 64 architecture. 


Some 11th generation Intel® Core™ processors are based on the Tiger Lake microarchitecture, and some are 
based on the Rocket Lake microarchitecture; both support Intel 64 architecture. 


Some 3rd generation Intel® Xeon® Processor Scalable Family processors are based on the Cooper Lake product, 
and some are based on the Ice Lake microarchitecture; both support Intel 64 architecture. 


IA-32 architecture is the instruction set architecture and programming environment for Intel's 32-bit microproces- 
sors. Intel® 64 architecture is the instruction set architecture and programming environment which is the superset 
of Intel’s 32-bit and 64-bit architectures. It is compatible with the IA-32 architecture. 


12 OVERVIEW OF THE SYSTEM PROGRAMMING GUIDE 


A description of this manual’s content follows: 


Chapter 1 — About This Manual. Gives an overview of all eight volumes of the Inte/® 64 and IA-32 Architectures 
Software Developer’s Manual. It also describes the notational conventions in these manuals and lists related Intel 
manuals and documentation of interest to programmers and hardware designers. 


Chapter 2 — Model-Specific Registers (MSRs). Lists the MSRs available in Intel processors, and describes their 
functions. 


1.3 NOTATIONAL CONVENTIONS 


This manual uses specific notation for data-structure formats, for symbolic representation of instructions, and for 
hexadecimal and binary numbers. A review of this notation makes the manual easier to read. 


1.3.1 Bit and Byte Order 


In illustrations of data structures in memory, smaller addresses appear toward the bottom of the figure; addresses 
increase toward the top. Bit positions are numbered from right to left. The numerical value of a set bit is equal to 

two raised to the power of the bit position. Intel 64 and IA-32 processors are “little endian” machines; this means 
the bytes of a word are numbered starting from the least significant byte. Figure 1-1 illustrates these conventions. 
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| Ps Reserved Bits and Software Compatibility 


In many register and memory layout descriptions, certain bits are marked as reserved. When bits are marked as 
reserved, it is essential for compatibility with future processors that software treat these bits as having a future, 
though unknown, effect. The behavior of reserved bits should be regarded as not only undefined, but unpredict- 
able. Software should follow these guidelines in dealing with reserved bits: 


* Do not depend on the states of any reserved bits when testing the values of registers which contain such bits. 
Mask out the reserved bits before testing. 


* Do not depend on the states of any reserved bits when storing to memory or to a register. 
* Do not depend on the ability to retain information written into any reserved bits. 


¢ When loading a register, always load the reserved bits with the values indicated in the documentation, if any, 
or reload them with values previously read from the same register. 


NOTE 


Avoid any software dependence upon the state of reserved bits in Intel 64 and IA-32 registers. 
Depending upon the values of reserved register bits will make software dependent upon the 
unspecified manner in which the processor handles these bits. Programs that depend upon 
reserved values risk incompatibility with future processors. 


Data Structure 


Highest 4, 24 23 16 15 8 7 0 <~— Bit offset 


Address 


Lowest 
Address 


Byte Offset 


Figure 1-1. Bit and Byte Order 


1.3.3 Instruction Operands 


When instructions are represented symbolically, a subset of assembly language is used. In this subset, an instruc- 
tion has the following format: 
label: mnemonic argument1, argument2, argument3 
where: 
¢ A label is an identifier which is followed by a colon. 
¢ Amnemonic is a reserved name for a class of instruction opcodes which have the same function. 


¢ The operands argumenti, argument2, and argument3 are optional. There may be from zero to three 
operands, depending on the opcode. When present, they take the form of either literals or identifiers for data 
items. Operand identifiers are either reserved names of registers or are assumed to be assigned to data items 
declared in another part of the program (which may not be shown in the example). 


When two operands are present in an arithmetic or logical instruction, the right operand is the source and the left 
operand is the destination. 


For example: 


LOADREG: MOV EAX, SUBTOTAL 
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In this example LOADREG is a label, MOV is the mnemonic identifier of an opcode, EAX is the destination operand, 
and SUBTOTAL is the source operand. Some assembly languages put the source and destination in reverse order. 


1.3.4 Hexadecimal and Binary Numbers 


Base 16 (hexadecimal) numbers are represented by a string of hexadecimal digits followed by the character H (for 
example, F82EH). A hexadecimal digit is a character from the following set: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, 
E, and F. 


Base 2 (binary) numbers are represented by a string of 1s and Os, sometimes followed by the character B (for 
example, 1010B). The “B” designation is only used in situations where confusion as to the type of number might 
arise. 


1.3.5 Segmented Addressing 


The processor uses byte addressing. This means memory is organized and accessed as a sequence of bytes. 
Whether one or more bytes are being accessed, a byte address is used to locate the byte or bytes memory. The 
range of memory that can be addressed is called an address space. 


The processor also supports segmented addressing. This is a form of addressing where a program may have many 
independent address spaces, called segments. For example, a program can keep its code (instructions) and stack 
in separate segments. Code addresses would always refer to the code space, and stack addresses would always 
refer to the stack space. The following notation is used to specify a byte address within a segment: 


Segment-register: Byte-address 


For example, the following segment address identifies the byte at address FF79H in the segment pointed by the DS 
register: 


DS:FF79H 


The following segment address identifies an instruction address in the code segment. The CS register points to the 
code segment and the EIP register contains the address of the instruction. 


CS:EIP 


1.3.6 Syntax for CPUID, CR, and MSR Values 


Obtain feature flags, status, and system information by using the CPUID instruction, by checking control register 
bits, and by reading model-specific registers. We are moving toward a single syntax to represent this type of infor- 
mation. See Figure 1-2. 
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CPUID Input and Output 


CPUID.01H:EDX.SSE[bit 25] = 1 


Input value for EAX register 


Output register and feature flag or field 
name with bit position(s) 


Value (or range) of output 


Control Register Values 


CR4.OSFXSRIbit 9] = 1 
; | 


Example CR name 


Feature flag or field name 
with bit position(s) 


Value (or range) of output 


Model-Specific Register Values 


1A32_MISC_ENABLE.ENABLEFOPCODEDbit 2] = 1 
) |! 


Example MSR name 


Feature flag or field name with bit position(s) 


Value (or range) of output 


Figure 1-2. Syntax for CPUID, CR, and MSR Data Presentation 


1.3.7 Exceptions 


An exception is an event that typically occurs when an instruction causes an error. For example, an attempt to 
divide by zero generates an exception. However, some exceptions, such as breakpoints, occur under other condi- 
tions. Some types of exceptions may provide error codes. An error code reports additional information about the 
error. An example of the notation used to show an exception and error code is shown below: 


#PF(fault code) 


This example refers to a page-fault exception under conditions where an error code naming a type of fault is 
reported. Under some conditions, exceptions which produce error codes may not be able to report an accurate 
code. In this case, the error code is zero, as shown below for a general-protection exception: 


#GP(0) 
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1.4 RELATED LITERATURE 


Literature related to Intel 64 and IA-32 processors is listed and viewable on-line at: 


https://software.intel.com/en-us/articles/intel-sdm 


See also: 


The latest security information on Intel® products: 
https://www.intel.com/content/www/us/en/security-center/default.html 


Software developer resources, guidance and insights for security advisories: 
https://software.intel.com/security-software-guidance/ 


The data sheet for a particular Intel 64 or IA-32 processor 
The specification update for a particular Intel 64 or IA-32 processor 


Intel® C++ Compiler documentation and online help: 
http://software.intel.com/en-us/articles/intel-compilers/ 


Intel® Fortran Compiler documentation and online help: 
http ://software.intel.com/en-us/articles/intel-compilers/ 


Intel® Software Development Tools: 
https://software.intel.com/en-us/intel-sdp-home 


Intel® 64 and IA-32 Architectures Software Developer’s Manual (in one, four or ten volumes): 
https://software.intel.com/en-us/articles/intel-sdm 


Intel® 64 and IA-32 Architectures Optimization Reference Manual: 
https://software.intel.com/en-us/articles/intel-sdm#optimization 


Intel® Trusted Execution Technology Measured Launched Environment Programming Guide: 
http://www. intel.com/content/www/us/en/software-developers/intel-txt-software-development-guide.html 


Intel® Software Guard Extensions (Intel® SGX) Information 
https://software.intel.com/en-us/isa-extensions/intel-sgx 


Developing Multi-threaded Applications: A Platform Consistent Approach: 
https://software.intel.com/sites/default/files/article/147714/51534-developing-multithreaded-applica- 
tions. pdf 


Using Spin-Loops on Intel® Pentium® 4 Processor and Intel® Xeon® Processor: 
https://software.intel.com/sites/default/files/22/30/25602 


Performance Monitoring Unit Sharing Guide 
http://software.intel.com/file/30388 


Literature related to select features in future Intel processors are available at: 


Intel® Architecture Instruction Set Extensions Programming Reference 
https://software.intel.com/en-us/isa-extensions 


More relevant links are: 


Intel® Developer Zone: 

https://software.intel.com/en-us 

Developer centers: 

http://www. intel.com/content/www/us/en/hardware-developers/developer-centers.html 
Processor support general link: 

http://www.intel.com/support/processors/ 

Intel® Hyper-Threading Technology (Intel® HT Technology): 

http://www. intel.com/technology/platform-technology/hyper-threading/index.htm 
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MODEL-SPECIFIC REGISTERS (MSRS) 


This chapter lists MSRs across Intel processor families. All MSRs listed can be read with the RDMSR and written with 
the WRMSR instructions. The scope of an MSR defines the set of processors that access the same MSR with RDMSR 
and WRMSR. Thread-scope MSRs are unique to every logical processor. Core-scope MSRs are shared by the threads 
in the same core; similarly for module-scope, die-scope, and package-scope. 


When a processor package contains a single die, die-scope and package-scope are synonymous. When a package 
contains multiple die, they are distinct. 


NOTE 


For information on hierarchical level types supported, refer to the CPUID Leaf 1FH definition for the 
actual level type numbers: “V2 Extended Topology Enumeration Leaf” in the Inte/® 64 and IA-32 
Architectures Software Developer’s Manual, Volume 2A. Also see Section 8.9.1, “Hierarchical 
Mapping of Shared Resources” in the Inte/® 64 and IA-32 Architectures Software Developer’s 
Manual, Volume 3A. 


Register addresses are given in both hexadecimal and decimal. The register name is the mnemonic register name 
and the bit description describes individual bits in registers. 


Model specific registers and its bit-fields may be supported for a finite range of processor families/models. To distin- 
guish between different processor family and/or models, software must use CPUID.01H leaf function to query the 
combination of DisplayFamily and DisplayModel to determine model-specific availability of MSRs (see CPUID 
instruction in Chapter 3, “Instruction Set Reference, A-L” in the Intel® 64 and IA-32 Architectures Software Devel- 
oper’s Manual, Volume 2A). Table 2-1 lists the signature values of DisplayFamily and DisplayModel for various 
processor families or processor number series. 


Table 2-1. CPUID Signature Values of DisplayFamily_DisplayModel 
DisplayFamily_DisplayModel | Processor Families/Processor Number Series 


06_85H Intel® Xeon Phi™ Processor 7215, 7285, 7295 Series based on Knights Mill microarchitecture 
06_57H Intel® Xeon Phi™ Processor 3200, 5200, 7200 Series based on Knights Landing microarchitecture 
06_8CH, 06_8DH 11th generation Intel® Core™ processors based on Tiger Lake microarchitecture 

06_7DH, 06_7EH 10th generation Intel® Core™ processors based on Ice Lake microarchitecture 

06_A5H, 06_A6H 10th generation Intel® Core™ processors based on Comet Lake microarchitecture 

06_66H Intel® Core™ processors based on Cannon Lake microarchitecture 

06_8EH, 06_9EH 7th generation Intel® Core™ processors based on Kaby Lake microarchitecture, 8th and 9th generation 


Intel® Core™ processors based on Coffee Lake microarchitecture, Intel® Xeon® E processors based on 
Coffee Lake microarchitecture 


06_6AH, 06_6CH 3rd generation Intel® Xeon® Processor Scalable Family based on Ice Lake microarchitecture 


06_55H Intel® Xeon® Processor Scalable Family based on Skylake microarchitecture, 2nd generation Intel® 
Xeon® Processor Scalable Family based on Cascade Lake product, and 3rd generation Intel® Xeon® 
Processor Scalable Family based on Cooper Lake product 


06_4EH, 06_5EH 6th generation Intel Core processors and Intel Xeon processor E3-1500m v5 product family and €3- 
1200 v5 product family based on Skylake microarchitecture 


06_56H Intel Xeon processor D-1500 product family based on Broadwell microarchitecture 


06_4FH Intel Xeon processor E5 v4 Family based on Broadwell microarchitecture, Intel Xeon processor E7 v4 
Family, Intel Core i7-69xx Processor Extreme Edition 


06_47H 5th generation Intel Core processors, Intel Xeon processor E3-1200 v4 product family based on 
Broadwell microarchitecture 
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Table 2-1. CPUID Signature (Contd.)Values of DisplayFamily_DisplayModel (Contd.) 


DisplayFamily_DisplayModel 


Processor Families/Processor Number Series 


06_3DH 


Intel Core M-5xxx Processor, 5th generation Intel Core processors based on Broadwell 
microarchitecture 


06_3FH 


Intel Xeon processor E5-4600/2600/1600 v3 product families, Intel Xeon processor E7 v3 product 
families based on Haswell-E microarchitecture, Intel Core i7-59xx Processor Extreme Edition 


06_3CH, 06_45H, 06_46H 


4th Generation Intel Core processor and Intel Xeon processor €3-1200 v3 product family based on 
Haswell microarchitecture 


06_3EH Intel Xeon processor E7-8800/4800/2800 v2 product families based on Ivy Bridge-E 
microarchitecture 

06_3EH Intel Xeon processor E5-2600/1600 v2 product families and Intel Xeon processor E5-2400 v2 
product family based on Ivy Bridge-E microarchitecture, Intel Core i7-49xx Processor Extreme Edition 

06_3AH 3rd Generation Intel Core Processor and Intel Xeon processor E3-1200 v2 product family based on Ivy 
Bridge microarchitecture 

06_2DH Intel Xeon processor E5 Family based on Intel microarchitecture code name Sandy Bridge, Intel Core 
i7-39xx Processor Extreme Edition 

06_2FH Intel Xeon Processor E7 Family 

06_2AH Intel Xeon processor €3-1200 product family; 2nd Generation Intel Core i7, i5, i3 Processors 2xxx 
Series 

06_2EH Intel Xeon processor 7500, 6500 series 


06_25H, 06_2CH 


Intel Xeon processors 3600, 5600 series, Intel Core i7, i5 and i3 Processors 


06_1€H, 06_1FH 


Intel Core i7 and i5 Processors 


06_1AH Intel Core i7 Processor, Intel Xeon processor 3400, 3500, 5500 series 

06_1DH Intel Xeon processor MP 7400 series 

06_17H Intel Xeon processor 3100, 3300, 5200, 5400 series, Intel Core 2 Quad processors 8000, 9000 
series 

06_OFH Intel Xeon processor 3000, 3200, 5100, 5300, 7300 series, Intel Core 2 Quad processor 6000 series, 
Intel Core 2 Extreme 6000 series, Intel Core 2 Duo 4000, 5000, 6000, 7000 series processors, Intel 
Pentium dual-core processors 

06_0EH Intel Core Duo, Intel Core Solo processors 

06_0DH Intel Pentium M processor 

06_86H Intel? Atom™ processors based on Tremont Microarchitecture 

06_7AH Intel Atom processors based on Goldmont Plus Microarchitecture 

06_5FH Intel Atom processors based on Goldmont Microarchitecture (code name Denverton) 

06_5CH Intel Atom processors based on Goldmont Microarchitecture 

06_4CH Intel Atom processor X7-Z8000 and X5-Z8000 series based on Airmont Microarchitecture 

06_5DH Intel Atom processor X3-C3000 based on Silvermont Microarchitecture 

06_5AH Intel Atom processor Z3500 series 

06_4AH Intel Atom processor Z3400 series 

06_37H Intel Atom processor E3000 series, 23600 series, 23700 series 

06_4DH Intel Atom processor C2000 series 

06_36H Intel Atom processor S1000 Series 


06_1CH, 06_26H, 06_27H, 
06_35H, 06_36H 


Intel Atom processor family, Intel Atom processor D2000, N2000, E2000, Z2000, C1000 series 


OF_O6H 


Intel Xeon processor 7100, 5000 Series, Intel Xeon Processor MP, Intel Pentium 4, Pentium D 
processors 


OF_03H, OF_O4H 
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Table 2-1. CPUID Signature (Contd.)Values of DisplayFamily_DisplayModel (Contd.) 


DisplayFamily_DisplayModel | Processor Families/Processor Number Series 

06_09H Intel Pentium M processor 

OF_O2H Intel Xeon Processor, Intel Xeon processor MP, Intel Pentium 4 processors 
OF_OH, OF_01H Intel Xeon Processor, Intel Xeon processor MP, Intel Pentium 4 processors 
06_7H, 06_08H, 06_0AH, Intel Pentium III Xeon processor, Intel Pentium III processor 

06_OBH 

06_03H, 06_05H Intel Pentium II Xeon processor, Intel Pentium II processor 

06_01H Intel Pentium Pro processor 

05_01H, 05_02H, 05_04H _ | Intel Pentium processor, Intel Pentium processor with MMX Technology 


The Intel® Quark™ SoC X1000 processor can be identified by the signature of DisplayFamily_DisplayModel = 05_09H and 
SteppingID = 0 


2.1 ARCHITECTURAL MSRS 


Many MSRs have carried over from one generation of IA-32 processors to the next and to Intel 64 processors. A 
subset of MSRs and associated bit fields, which do not change on future processor generations, are now considered 
architectural MSRs. For historical reasons (beginning with the Pentium 4 processor), these “architectural MSRs” 
were given the prefix “IA32_”. Table 2-2 lists the architectural MSRs, their addresses, their current names, their 
names in previous IA-32 processors, and bit fields that are considered architectural. MSR addresses outside Table 
2-2 and certain bit fields in an MSR address that may overlap with architectural MSR addresses are model-specific. 
Code that accesses a model-specific MSR and that is executed on a processor that does not support that MSR will 
generate an exception. 

Architectural MSR or individual bit fields in an architectural MSR may be introduced or transitioned at the granu- 
larity of certain processor family/model or the presence of certain CPUID feature flags. The right-most column of 
Table 2-2 provides information on the introduction of each architectural MSR or its individual fields. This informa- 
tion is expressed either as signature values of “DF_DM” (see Table 2-1) or via CPUID flags. 


Certain bit field position may be related to the maximum physical address width, the value of which is expressed 
as “MAXPHYADDR” in Table 2-2. “MAXPHYADDR” is reported by CPUID.8000_OO0O8H leaf. 


MSR address range between 40000000H - 400000FFH is marked as a specially reserved range. All existing and 
future processors will not implement any features using any MSR in this range. 


Table 2-2. IA-32 Architectural MSRs 


Register Architectural MSR Name / Bit Fields 
Address (Former MSR Name) MSR/Bit Description Comment 
Hex | Decimal 
OH 0 IA32_P5_MC_ADDR (P5_MC_ADDk) See Section 2.23, "MSRs in Pentium Pentium Processor 
Processors.” (05_01H) 
1H 1 IA32_P5_MC_TYPE (P5_MC_TYPE) See Section 2.23, “MSRs in Pentium DF_DM = 05_01H 
Processors.” 
6H 6 IA32_MONITOR_FILTER_SIZE See Section 8.10.5, “Monitor/Mwait OF_O3H 
Address Range Determination.” 
10H 16 IA32_TIME_STAMP_COUNTER See Section 17.17, “Time-Stamp Counter.” | 05_01H 
(TSC) 
17H 23 IA32_PLATFORM_ID Platform ID (RO) 06_01H 
(MSR_PLATFORM_ID ) The operating system can use this MSR to 
determine “slot” information for the 
processor and the proper microcode update 
to load. 
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Table 2-2. IA-32 Architectural MSRs (Contd.) 


Register 
Address 


Hex 


Decimal 


Architectural MSR Name / Bit Fields 
(Former MSR Name) 


MSR/Bit Description 


Comment 


49:0 


Reserved 


52:50 


Platform Id (RO) 


Contains information concerning the 
intended platform for the processor. 


52 51 50 
0 Processor Flag O 
Processor Flag 1 
Processor Flag 2 
Processor Flag 3 
Processor Flag 4 
Processor Flag 5 
Processor Flag 6 
Processor Flag 7 


== 0O00—--0 
-o-0o-0oO-0O 


63:53 


Reserved 


1BH 


3AH 


27 


58 


|A32_APIC_BASE 
(APIC_BASE) 


This register holds the APIC base address, 
permitting the relocation of the APIC 
memory map. See Section 10.4.4, “Local 
APIC Status and Location” and Section 
10.4.5, “Relocating the Local APIC 
Registers”. 


06_01H 


7:0 
8 


Reserved 
BSP flag (R/W) 


9 


Reserved 


10 
11 


Enable x2APIC mode. 
APIC Global Enable (R/W) 


06_1AH 


(MAXPHYADDR - 1):12 


APIC Base (R/W) 


63: MAXPHYADDR 
IA32_FEATURE_CONTROL 


Reserved 


Control Features in Intel 64 Processor (R/W) 


If any one enumeration 
condition for defined bit 
field holds. 


Lock bit (R/WO): (1 = locked). When set, 
locks this MSR from being written; writes to 
this bit will result in GP(O). 


Note: Once the Lock bit is set, the contents 
of this register cannot be modified. 
Therefore the lock bit must be set after 
configuring support for Intel Virtualization 
Technology and prior to transferring control 
to an option ROM or the OS. Hence, once 
the Lock bit is set, the entire 
IA32_FEATURE_CONTROL contents are 
preserved across RESET when PWRGOOD is 
not deasserted. 


If any one enumeration 
condition for defined bit 
field position greater than 
bit O holds. 
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Register 
Address 


Hex 


Decimal 


Architectural MSR Name / Bit Fields 
(Former MSR Name) 


MSR/Bit Description 


Comment 


Enable VMX inside SMX operation (R/WL): 
This bit enables a system executive to use 
VMX in conjunction with SMX to support 
Intel® Trusted Execution Technology. 

BIOS must set this bit only when the CPUID 
function 1 returns VMX feature flag and 
SMX feature flag set (ECX bits 5 and 6 
respectively). 


If CPUID.O1H:ECX[5] = 1 
&& CPUID.O1H:ECX[6] = 1 


Enable VMX outside SMX operation (R/WL): 
This bit enables VMX for a system 
executive that does not require SMX. 

BIOS must set this bit only when the CPUID 
function 1 returns the VMX feature flag set 
(ECX bit 5). 


If CPUID.O1H:ECX[5] = 1 


7:3 


Reserved 


14:8 


SENTER Local Function Enables (R/WL): 
When set, each bit in the field represents 
an enable control for a corresponding 
SENTER function. This field is supported 
only if CPUID.1:ECX.[bit 6] is set. 


If CPUID.O1H:ECX[6] = 1 


SENTER Global Enable (R/WL): This bit must 
be set to enable SENTER leaf functions. 
This bit is supported only if 
CPUID.1:ECX.[bit 6] is set. 


If CPUID.O1H:ECX[6] = 1 


16 


Reserved 


17 


SGX Launch Control Enable (R/WL): This bit 
must be set to enable runtime re- 
configuration of SGX Launch Control via the 
IA32_SGXLEPUBKEYHASHn MSR. 


If CPUID.(EAX=07H, 
ECX=0H): ECX[30] = 1 


SGX Global Enable (R/WL): This bit must be 
set to enable SGX leaf functions. 


If CPUID.(EAX=07H, 
ECX=0H): EBX[2] = 1 


19 


Reserved 


20 


LMCE On (R/WL): When set, system 
software can program the MSRs associated 
with LMCE to configure delivery of some 
machine check exceptions to a single logical 
processor. 


If IA32_MCG_CAP[27] = 1 


63:21 


Reserved 


3BH 


59 


IA32_TSC_ADJUST 


Per Logical Processor TSC Adjust (R/Write 
to clear) 


If CPUID.(EAX=07H, 
ECX=OH): EBX[1] = 1 


63:0 


THREAD_ADJUST: 


Local offset value of the [A32_TSC for a 
logical processor. Reset value is zero. A 
write to [A32_TSC will modify the local 
offset in IA32_TSC_ADJUST and the 
content of I[A32_TSC, but does not affect 
the internal invariant TSC hardware. 
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Register Architectural MSR Name / Bit Fields 
Address (Former MSR Name) MSR/Bit Description Comment 
Hex | Decimal 
48H 72 IA32_SPEC_CTRL Speculation Control (R/W) If any one of the 

The MSR bits are defined as logical enumeration conditions for 
processor scope. On some core defined bit field positions 
implementations, the bits may impact holds. 
sibling logical processors on the same core. 
This MSR has a value of O after reset and is 
unaffected by INIT# or SIPI#. 

0 Indirect Branch Restricted Speculation If CPUID.(EAX=07H, 
(IBRS). Restricts speculation of indirect ECX=0):EDX[26]=1 
branch. 

1 Single Thread Indirect Branch Predictors If CPUID.(EAX=07H, 
(STIBP). Prevents indirect branch ECX=0):EDX[27]=1 
predictions on all logical processors on the 
core from being controlled by any sibling 
logical processor in the same core. 

2 Speculative Store Bypass Disable (SSBD) If CPUID.(EAX=07H, 
delays speculative execution of a load until | ECX=0):EDX[31]=1 
the addresses for all older stores are 
known. 

63:3 Reserved 

49H 73 IA32_PRED_CMD Prediction Command (WO) If any one of the 
Gives software a way to issue commands _| enumeration conditions for 
that affect the state of predictors. defined bit field positions 
holds. 

0 Indirect Branch Prediction Barrier (IBPB). If CPUID.(EAX=07H, 

ECX=0):EDX[26]=1 

63:1 Reserved 

79H 121 IA32_BlOS_UPDT_TRIG BIOS Update Trigger (W) 06_01H 

(BIOS_UPDT_TRIG) Executing a WRMSR instruction to this MSR 
causes a microcode update to be loaded 
into the processor. See Section 9.11.6, 

“Microcode Update Loader.” 
A processor may prevent writing to this 
MSR when loading guest states on VM 
entries or Saving guest states on VM exits. 
8BH 139 IA32_BlOS_SIGN_ID BIOS Update Signature (RO) 06_01H 

(BIOS_SIGN/BBL_CR_D3) Returns the microcode update signature 
following the execution of CPUID.O1H. 

A processor may prevent writing to this 
MSR when loading guest states on VM 
entries or saving guest states on VM exits. 

31:0 Reserved 
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Register Architectural MSR Name / Bit Fields 
Address (Former MSR Name) MSR/Bit Description Comment 
Hex | Decimal 
63:32 It is recommended that this field be pre- 
loaded with zero prior to executing CPUID. 
If the field remains zero following the 
execution of CPUID, this indicates that no 
microcode update is loaded. Any non-zero 
value is the microcode update signature. 
8CH 140 IA32_SGXLEPUBKEYHASHO IA32_SGXLEPUBKEYHASH{[63:0] (R/W) 
Bits 63:0 of the SHA2Z56 digest of the 
SIGSTRUCT.MODULUS for SGX Launch 
Enclave. On reset, the default value is the 
digest of Intel's signing key. 
Read permitted If 
8DH 141 IA32_SGXLEPUBKEYHASH1 IA32_SGXLEPUBKEYHASH{[1 27:64] (R/W) CPUID.(EAX=12H,ECX=0H): 
Bits 127:64 of the SHAZ56 digest of the EAX[O]=1 && 
SIGSTRUCT.MODULUS for SGX Launch CPUID.(EAX=07H, 
Enclave. On reset, the default value is the | ECX=OH):ECX[30]=1. 
digest of Intel's signing key. Write permitted if 
8EH 142 IA32_SGXLEPUBKEYHASH2 IA32_SGXLEPUBKEYHASH[1 91:1 28] (R/W) | CPUID.(EAX=12H,ECX=0H): 
Bits 191:128 of the SHA256 digest of the | FAX[0]=1 && 
SIGSTRUCT.MODULUS for SGX Launch IA32_FEATURE_CONTROLL 
Enclave. On reset, the default value is the 17] = 1 && 
digest of Intel's signing key. a aaa 
8FH 143 IA32_SGXLEPUBKEYHASH3 IA32_SGXLEPUBKEYHASH[255:1 92] (R/W) 
Bits 255:192 of the SHAZ56 digest of the 
SIGSTRUCT.MODULUS for SGX Launch 
Enclave. On reset, the default value is the 
digest of Intel's signing key. 
9BH 155 IA32_SMM_MONITOR_CTL SMM Monitor Configuration (R/W) If CPUID.O1H: ECX[5]=1 || 
CPUID.O1H: ECX[6] = 1 
0 Valid (R/W) 
1 Reserved 
2 Controls SMI unblocking by VMXOFF (see If IA32_VMX_MISC[28] 
Section 30.14.4). 
11:3 Reserved 
31:12 MSEG Base (R/W) 
63:32 Reserved 
SEH 158 IA32_SMBASE Base address of the logical processor's If IA32_VMX_MISC[15] 
SMRAM image (RO, SMM only). 
C1H 193 IA32_PMCO General Performance Counter 0 (R/W) If CPUID.OAH: EAX[15:8] > 
(PERFCTRO) 0 
C2H 194 IA32_PMC1 General Performance Counter 1 (R/W) If CPUID.OAH: EAX[15:8] > 
(PERFCTR1) 1 
C3H 195 1A32_PMC2 General Performance Counter 2 (R/W) If CPUID.OAH: EAX[1 5:8] > 
2 
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C4H 196 1A32_PMC3 General Performance Counter 3 (R/W) If CPUID.OAH: EAX[1 5:8] > 
3 
CSH 197 IA32_PMC4 General Performance Counter 4 (R/W) If CPUID.OAH: EAX[15:8] > 
4 
C6H 198 IA32_PMC5 General Performance Counter 5 (R/W) If CPUID.OAH: EAX[15:8] > 
5 
C7H 199 IA32_PMC6 General Performance Counter 6 (R/W) If CPUID.OAH: EAX[15:8] > 
6 
C8H 200 IA32_PMC7 General Performance Counter 7 (R/W) If CPUID.OAH: EAX[15:8] > 
7 
CFH 207 IA32_CORE_CAPABILITIES IA32 Core Capabilities Register If CPUID.(EAX=07H, 
ECX=0):EDX[30] = 1 
63:0 Reserved. No architecturally defined 
bits. 
E1H 225 IA32_UMWAIT_CONTROL UMWAIT Control (R/W) 
0 C0.2 is not allowed by the OS. Value of “1” 
means all CO.2 requests revert to CO.1. 
1 Reserved 
31:2 Determines the maximum time in TSC- 
quanta that the processor can reside in 
either CO.1 or CO.2. A zero value indicates 
no maximum time. The maximum time 
value is a 32-bit value where the upper 30 
bits come from this field and the lower two 
bits are zero. 
€7H 231 IA32_MPERF TSC Frequency Clock Counter (R/Write to If CPUID.OGH: ECX[O] = 1 
clear) 
63:0 CO_MCNT: CO TSC Frequency Clock Count 
Increments at fixed interval (relative to TSC 
freq.) when the logical processor is in CO. 
Cleared upon overflow / wrap-around of 
IA32_APERF. 
E8H 232 IA32_APERF Actual Performance Clock Counter (R/Write | If CPUID.O6H: ECX[O] = 1 
to clear) 
63:0 CO_ACNT: CO Actual Frequency Clock Count 
Accumulates core clock counts at the 
coordinated clock frequency, when the 
logical processor is in CO. 
Cleared upon overflow / wrap-around of 
IA32_MPERF. 
FEH 254 IA32_MTRRCAP MTRR Capability (RO) 06_01H 
(MTRRcap) See Section 11.11.2.1, 
“IA32_MTRR_DEF_TYPE MSR.” 
7:0 VCNT: The number of variable memory type 
ranges in the processor. 
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Register Architectural MSR Name / Bit Fields 
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Hex | Decimal 
8 Fixed range MTRRs are supported when 
set. 
9 Reserved 
10 WC Supported when set. 
11 SMRR Supported when set. 
12 PRMRR supported when set. 
63:13 Reserved 
10AH | 266 IA32_ARCH_CAPABILITIES Enumeration of Architectural Features (RO) | If CPUID(EAX=07H, 
ECX=0):EDX[29]=1 
0 RDCL_NO: The processor is not susceptible 
to Rogue Data Cache Load (RDCL). 
1 IBRS_ALL: The processor supports 
enhanced IBRS. 
2 RSBA: The processor supports RSB 
Alternate. Alternative branch predictors 
may be used by RET instructions when the 
RSB is empty. SW using retpoline may be 
affected by this behavior. 
3 SKIP_L1DFL_VMENTRY: A value of 1 
indicates the hypervisor need not flush the 
L1D on VM entry. 
4 SSB_NO: Processor is not susceptible to 
Speculative Store Bypass. 
5 MDS_NO: Processor is not susceptible to 
Microarchitectural Data Sampling (MDS). 
6 IF_PSCHANGE_MC_NO: The processor is not 
susceptible to a machine check error due to 
modifying the size of a code page without 
TLB invalidation. 
7 TSX_CTRL: If 1, indicates presence of 
IA32_TSX_CTRL MSR. 
8 TAA_NO: If 1, processor is not affected by 
TAA. 
63:9 Reserved 
10BH | 267 IA32_FLUSH_CMD Flush Command (WO) If any one of the 
Gives software a way to invalidate enumeration conditions for 
structures with finer granularity than other | defined bit field positions 
architectural methods. holds. 
0 L1D_FLUSH: Writeback and invalidate the If CPUID.(EAX=07H, 
L1 data cache. ECX=0):EDX[28]=1 
63:1 Reserved 
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122H | 290 IA32_TSX_CTRL IA32_TSX_CTRL Thread scope. Not 
architecturally serializing. 
Available when 
CPUID.ARCH_CAP(EAX=7H, 
ECX = 0):EDX[29] = 1 and 
IA32_ARCH_CAPABILITIES. 
bit 7 =1. 
0 RTM_DISABLE: When set to 1, XBEGIN will 
always abort with EAX code 0. 
1 TSX_CPUID_CLEAR: When set to 1, 
CPUID.O7H.EBX.RTM [bit 11] and 
CPUID.O7H.EBX.HLE [bit 4] report 0. 
When set to 0 and the SKU supports TSX, 
these bits will return 1. 
63:2 Reserved 
174H_ | 372 IA32_SYSENTER_CS SYSENTER_CS_MSR (R/W) 06_01H 
15:0 CS Selector. 
31:16 Not used. Can be read and written. 
63:32 Not used. Writes ignored; reads 
return zero. 
175H_ | 373 IA32_SYSENTER_ESP SYSENTER_ESP_MSR (R/W) 06_01H 
176H_ | 374 IA32_SYSENTER_EIP SYSENTER_EIP_MSR (R/W) 06_01H 
179H_ | 377 IA32_MCG_CAP (MCG_CAP) Global Machine Check Capability (RO) 06_01H 
7:0 Count: Number of reporting banks. 
8 MCG_CTL_P: IA32_MCG_CTL is present if 
this bit is set. 
9 MCG_EXT_P: Extended machine check state 
registers are present if this bit is set. 
10 MCP_CMCI_P: Support for corrected MC 06_01H 
error event is present. 
11 MCG_TES_P: Threshold-based error status 
register are present if this bit is set. 
15:12 Reserved 
23:16 MCG_EXT_CNT: Number of extended 
machine check state registers present. 
24 MCG_SER_P: The processor supports 
software error recovery if this bit is set. 
25 Reserved 
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26 MCG_ELOG_P: Indicates that the processor | O6_3EH 
allows platform firmware to be invoked 
when an error is detected so that it may 
provide additional platform specific 
information in an ACPI format “Generic 
Error Data Entry” that augments the data 
included in machine check bank registers. 
27 MCG_LMCE_P: Indicates that the processor | O6_3EH 
supports extended state in 
IA32_MCG_STATUS and associated MSR 
necessary to configure Local Machine Check 
Exception (LMCE). 
63:28 Reserved 
17AH_ | 378 IA32_MCG_STATUS Global Machine Check Status (R/WO) 06_01H 
(MCG_STATUS) 
0 RIPV. Restart IP valid. 06_01H 
1 EIPV. Error IP valid. 06_01H 
2 MCIP. Machine check in progress. 06_01H 
3 LMCE_S If 
IA32_MCG_CAP.LMCE_P[27 
a, 
63:4 Reserved 
17BH_ | 379 IA32_MCG_CTL (MCG_CTL) Global Machine Check Control (R/W) If IA32_MCG_CAP.CTL_P[8] 
180H- | 384- Reserved 06_0€H! 
185H_ | 389 
186H | 390 IA32_PERFEVTSELO Performance Event Select Register 0 (R/W) | If CPUID.OAH: EAX[1 5:8] > 
(PERFEVTSELO) 0 
7:0 Event Select: Selects a performance event 
logic unit. 
15:8 UMask: Qualifies the microarchitectural 
condition to detect on the selected event 
logic. 
16 USR: Counts while in privilege level is not 
ring O. 
17 OS: Counts while in privilege level is ring 0. 
18 Edge: Enables edge detection if set. 
19 PC: Enables pin control. 
20 INT: Enables interrupt on counter overflow. 
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21 AnyThread: When set to 1, it enables 
counting the associated event conditions 
occurring across all logical processors 
sharing a processor core. When set to 0, the 
counter only increments the associated 
event conditions occurring in the logical 
processor which programmed the MSR. 
22 EN: Enables the corresponding performance 
counter to commence counting when this 
bit is set. 
23 INV: Invert the CMASK. 
31:24 CMASK: When CMASK is not zero, the 
corresponding performance counter 
increments each cycle if the event count is 
greater than or equal to the CMASK. 
63:32 Reserved 
187H | 391 IA32_PERFEVTSEL1 Performance Event Select Register 1 (R/W) | If CPUID.OAH: EAX[1 5:8] > 
(PERFEVTSEL1) 1 
188H | 392 IA32_PERFEVTSEL2 Performance Event Select Register 2 (R/W) | If CPUID.OAH: EAX[1 5:8] > 
2 
189H | 393 IA32_PERFEVTSEL3 Performance Event Select Register 3 (R/W) | If CPUID.OAH: EAX[15:8] > 
3 
18AH- | 394- Reserved 06_OEH? 
197H_ | 407 
198H | 408 IA32_PERF_STATUS Current Performance Status (RO) OF_03H 
See Section 14.1.1, “Software Interface For 
Initiating Performance State Transitions”. 
15:0 Current performance State Value. 
63:16 Reserved 
199H | 409 IA32_PERF_CTL Performance Control MSR (R/W) OF_03H 
Software makes a request for a new 
Performance state (P-State) by writing this 
MSR. See Section 14.1.1, “Software 
Interface For Initiating Performance State 
Transitions”. 
15:0 Target performance State Value. 
31:16 Reserved 
32 IDA Engage (R/W) 06_OFH (Mobile only) 
When set to 1: disengages IDA. 
63:33 Reserved 
19AH | 410 IA32_CLOCK_MODULATION Clock Modulation Control (R/W) If CPUID.O1H:EDX[22] = 1 
See Section 14.8.3, “Software Controlled 
Clock Modulation.” 
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0 Extended On-Demand Clock Modulation If CPUID.O6H:EAX[5] = 1 
Duty Cycle. 
3:1 On-Demand Clock Modulation Duty Cycle: If CPUID.O1H:EDX[22] = 1 
Specific encoded values for target duty 
cycle modulation. 
4 On-Demand Clock Modulation Enable: Set 1 | If CPUID.O1H:EDX[22] = 1 
to enable modulation. 
63:5 Reserved 
19BH | 411 IA32_THERM_INTERRUPT Thermal Interrupt Control (R/W) If CPUID.O1H:EDX[22] = 1 
Enables and disables the generation of an 
interrupt on temperature transitions 
detected with the processor's thermal 
sensors and thermal monitor. 
See Section 14.8.2, “Thermal Monitor.” 
0 High-Temperature Interrupt Enable If CPUID.O1H:EDX[22] = 1 
1 Low-Temperature Interrupt Enable If CPUID.O1H:EDX[22] = 1 
2 PROCHOT# Interrupt Enable If CPUID.O1H:EDX[22] = 1 
3 FORCEPR# Interrupt Enable If CPUID.O1H:EDX[22] = 1 
4 Critical Temperature Interrupt Enable If CPUID.O1H:EDX[22] = 1 
75 Reserved 
14:8 Threshold #1 Value If CPUID.O1H:EDX[22] = 1 
15 Threshold #1 Interrupt Enable If CPUID.O1H:EDX[22] = 1 
22:16 Threshold #2 Value If CPUID.O1H:EDX[22] = 1 
23 Threshold #2 Interrupt Enable If CPUID.O1H:EDX[22] = 1 
24 Power Limit Notification Enable If CPUID.O6H:EAX[4] = 1 
63:25 Reserved 
19CH | 412 IA32_THERM_STATUS Thermal Status Information (RO) If CPUID.O1H:EDX[22] = 1 
Contains status information about the 
processor's thermal sensor and automatic 
thermal monitoring facilities. 
See Section 14.8.2, “Thermal Monitor”. 
0 Thermal Status (RO) If CPUID.O1H:EDX[22] = 1 
1 Thermal Status Log (R/W) If CPUID.O1H:EDX[22] = 1 
2 PROCHOT # or FORCEPR# event (RO) If CPUID.O1H:EDX[22] = 1 
3 PROCHOT # or FORCEPR# log (R/WCO) If CPUID.O1H:EDX[22] = 1 
4 Critical Temperature Status (RO) If CPUID.O1H:EDX[22] = 1 
5 Critical Temperature Status log (R/WCO) If CPUID.O1H:EDX[22] = 1 
6 Thermal Threshold #1 Status (RO) If CPUID.O1H:ECX[8] = 1 
7 Thermal Threshold #1 log (R/WCO) If CPUID.O1H:ECX[8] = 1 
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8 Thermal Threshold #2 Status (RO) If CPUID.O1H:ECX[8] = 1 
9 Thermal Threshold #2 log (R/WCO) If CPUID.O1H:ECX[8] = 1 
10 Power Limitation Status (RO) If CPUID.OGH:EAX[4] = 1 
11 Power Limitation log (R/WCO) If CPUID.OGH:EAX[4] = 1 
12 Current Limit Status (RO) If CPUID.O6H:EAX[7] = 1 
13 Current Limit log (R/WCO) If CPUID.OGH:EAX[7] = 1 
14 Cross Domain Limit Status (RO) If CPUID.OGH:EAX[7] = 1 
15 Cross Domain Limit log (R/WCO) If CPUID.OGH:EAX[7] = 1 
22:16 Digital Readout (RO) If CPUID.OGH:EAX[0] = 1 
26:23 Reserved 
30:27 Resolution in Degrees Celsius (RO) If CPUID.O6H:EAX[0] = 1 
31 Reading Valid (RO) If CPUID.OGH:EAX[0] = 1 
63:32 Reserved 
1AOH | 416 1A32_MISC_ENABLE Enable Misc. Processor Features (R/W) 


Allows a variety of processor functions to 
be enabled and disabled. 


Fast-Strings Enable 


When set, the fast-strings feature (for REP 
MOVS and REP STORS) is enabled (default). 
When clear, fast-strings are disabled. 


OF_OH 


Reserved 


Automatic Thermal Control Circuit Enable 
(R/W) 
1 = Setting this bit enables the thermal 
control circuit (TCC) portion of the 
Intel Thermal Monitor feature. This 
allows the processor to automatically 
reduce power consumption in 
response to TCC activation. 

O= Disabled. 


Note: In some products clearing this bit 
might be ignored in critical thermal 

conditions, and TM1, TM2 and adaptive 
thermal throttling will still be activated. 


The default value of this field varies with 
product . See respective tables where 
default value is listed. 


Reserved 


OF_OH 


Performance Monitoring Available (R) 
1 = Performance monitoring enabled. 
QO = Performance monitoring disabled. 


OF_OH 


Reserved 
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Branch Trace Storage Unavailable (RO) 


1 = Processor doesn't support branch 
trace storage (BTS). 


O=  BTSis supported. 


OF_OH 


Processor Event Based Sampling (PEBS) 
Unavailable (RO) 


1 =  PEBS is not supported. 
O=  PEBS is supported. 


06_OFH 


15:13 


Reserved 


16 


Enhanced Intel SpeedStep Technology 

Enable (R/W) 

O= Enhanced Intel SpeedStep Technology 
disabled. 

1 = Enhanced Intel SpeedStep Technology 
enabled. 


If CPUID.O1H: ECX[7] =1 


17 


Reserved 


18 


ENABLE MONITOR FSM (R/W) 


When this bit is set to 0, the MONITOR 
feature flag is not set (CPUID.O1H:ECX[bit 
3] = 0). This indicates that 
MONITOR/MWAIT are not supported. 


Software attempts to execute 
MONITOR/MWAIT will cause #UD when this 
bit is 0. 

When this bit is set to 1 (default), 
MONITOR/MWAIT are supported 
(CPUID.O1H:ECX[bit 3] = 1). 


If the SSE3 feature flag ECX[O] is not set 
(CPUID.01H:ECX[bit 0] = 0), the OS must 
not attempt to alter this bit. BIOS must 
leave it in the default state. Writing this bit 
when the SSE3 feature flag is set to O may 
generate a #GP exception. 


OF_O3H 


21:19 


Reserved 
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22 


Limit CPUID Maxval (R/W) 


When this bit is set to 1, CPUID.OOH returns 
a maximum value in EAX[7:0] of 2. 


BIOS should contain a setup question that 
allows users to specify when the installed 
OS does not support CPUID functions 
greater than 2. 


Before setting this bit, BIOS must execute 
the CPUID.OH and examine the maximum 
value returned in EAX[7:0]. If the maximum 
value is greater than 2, this bit is 
supported. 


Otherwise, this bit is not supported. Setting 
this bit when the maximum value is not 
greater than 2 may generate a #GP 
exception. 

Setting this bit may cause unexpected 
behavior in software that depends on the 
availability of CPUID leaves greater than 2. 


OF_03H 


23 


33:24 


XTPR Message Disable (R/W) 


When set to 1, xTPR messages are 
disabled. xTPR messages are optional 
messages that allow the processor to 
inform the chipset of its priority. 


Reserved 


If CPUID.O1H:ECX[14] = 1 


34 


XD Bit Disable (R/W) 


When set to 1, the Execute Disable Bit 
feature (XD Bit) is disabled and the XD Bit 
extended feature flag will be clear 
(CPUID.80000001H: EDX[20]=0). 


When set to a O (default), the Execute 
Disable Bit feature (if available) allows the 
OS to enable PAE paging and take 
advantage of data only pages. 


BIOS must not alter the contents of this bit 
location, if XD bit is not supported. Writing 
this bit to 1 when the XD Bit extended 
feature flag is set to O may generate a #GP 
exception. 


If 
CPUID.80000001H:EDX[20 
{= 


63:35 


Reserved 


1BOH | 432 


IA32_ENERGY_PERF_BIAS 
3:0 


Performance Energy Bias Hint (R/W) 


Power Policy Preference: 


QO indicates preference to highest 
performance. 


15 indicates preference to maximize 
energy saving. 


If CPUID.GH:ECX[3] = 1 


63:4 


Reserved 
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Register Architectural MSR Name / Bit Fields 
Address (Former MSR Name) MSR/Bit Description Comment 
Hex | Decimal 
1B1H_ | 433 1A32_PACKAGE_THERM_STATUS Package Thermal Status Information (RO) ‘| If CPUID.O6H: EAX[6] = 1 

Contains status information about the 
package's thermal sensor. 
See Section 14.9, “Package Level Thermal 
Management.” 

0 Pkg Thermal Status (RO) 

1 Pkg Thermal Status Log (R/W) 

2 Pkg PROCHOT # event (RO) 

3 Pkg PROCHOT # log (R/WCO) 

4 Pkg Critical Temperature Status (RO) 

5 Pkg Critical Temperature Status Log 
(R/WCO) 

6 Pkg Thermal Threshold #1 Status (RO) 

7 Pkg Thermal Threshold #1 Log (R/WCO) 

8 Pkg Thermal Threshold #2 Status (RO) 

9 Pkg Thermal Threshold #1 Log (R/WCO) 

10 Pkg Power Limitation Status (RO) 

11 Pkg Power Limitation Log (R/WCO) 

15:12 Reserved 

22:16 Pkg Digital Readout (RO) 

25:23 Reserved 

26 Hardware Feedback Interface Structure If CPUID.O6H:EAX,.[1 9] = 1 
Change Status 

63:27 Reserved 

1B2H_ | 434 IA32_PACKAGE_THERM_INTERRUPT _ | Pkg Thermal Interrupt Control (R/W) If CPUID.O6GH: EAX[6] = 1 

Enables and disables the generation of an 
interrupt on temperature transitions 
detected with the package's thermal 
sensor. 
See Section 14.9, “Package Level Thermal 
Management.” 

0 Pkg High-Temperature Interrupt Enable 

1 Pkg Low-Temperature Interrupt Enable 

2 Pkg PROCHOT# Interrupt Enable 

3 Reserved 

4 Pkg Overheat Interrupt Enable 

75 Reserved 

14:8 Pkg Threshold #1 Value 

15 Pkg Threshold #1 Interrupt Enable 

22:16 Pkg Threshold #2 Value 
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Register Architectural MSR Name / Bit Fields 
Address (Former MSR Name) MSR/Bit Description Comment 
Hex | Decimal 
23 Pkg Threshold #2 Interrupt Enable 
24 Pkg Power Limit Notification Enable 
25 Hardware Feedback Interrupt Enable If CPUID.O6H:EAX.[1 9] = 1 
63:26 Reserved 
1DSH | 473 1A32_DEBUGCTL Trace/Profile Resource Control (R/W) 06_0EH 
(MSR_DEBUGCTLA, MSR_DEBUGCTLB) 
0 LBR: Setting this bit to 1 enables the 06_01H 
processor to record a running trace of the 
most recent branches taken by the 
processor in the LBR stack. 
1 BTF: Setting this bit to 1 enables the 06_01H 
processor to treat EFLAGS.TF as single-step 
on branches instead of single-step on 
instructions. 
5:2 Reserved 
TR: Setting this bit to 1 enables branch 06_O€H 
trace messages to be sent. 
7 BTS: Setting this bit enables branch trace 06_0EH 
messages (BTMs) to be logged in a BTS 
buffer. 
8 BTINT: When clear, BTMs are logged in a 06_0EH 
BTS buffer in circular fashion. When this bit 
is set, an interrupt is generated by the BTS 
facility when the BTS buffer is full. 
9 1: BTS_OFF_OS: When set, BTS or BTM is | O6_OFH 
skipped if CPL = 0. 
10 BTS_OFF_USR: When set, BTS or BTM is 06_OFH 
skipped if CPL > 0. 
11 FREEZE_LBRS_ON_PMI: When set, the LBR | If CPUID.O1H: ECX[15] = 1 
stack is frozen on a PMI request. && CPUID.OAH: EAX[7:0] > 
1 
12 FREEZE_PERFMON_ON_PMI: When set, If CPUID.O1H: ECX[15] = 1 
each ENABLE bit of the global counter && CPUID.OAH: EAX[7:0] > 
control MSR are frozen (address 38FH) ona | 1 
PMI request. 
13 ENABLE_UNCORE_PMI: When set, enables | O06_1AH 
the logical processor to receive and 
generate PMI on behalf of the uncore. 
14 FREEZE_WHILE_SMM: When set, freezes If 
perfmon and trace messages while in SMM. | [A32_PERF_CAPABILITIES[ 
12]=1 
15 RTM_DEBUG: When set, enables DR7 debug | If (CPUID.(EAX=07H, 
bit on XBEGIN. ECX=0):EBX[1 1] = 1) 
63:16 Reserved 
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Register Architectural MSR Name / Bit Fields 
Address (Former MSR Name) MSR/Bit Description Comment 
Hex | Decimal 
1F2H | 498 IA32_SMRR_PHYSBASE SMRR Base Address (Writeable only in If 
SMM) 1A32_MTRRCAP.SMRR[1 1] 
Base address of SMM memory range. = 
7:0 Type. Specifies memory type of the range. 
11:8 Reserved 
31:12 PhysBase 
SMRR physical Base Address. 
63:32 Reserved 
1F3H | 499 IA32_SMRR_PHYSMASK SMRR Range Mask (Writeable only in SMM) _| If [A32_MTRRCAP[SMRR] = 
Range Mask of SMM memory range. 1 
10:0 Reserved 
11 Valid 
Enable range mask. 
31:12 PhysMask 
SMRR address range mask. 
63:32 Reserved 
1F8H | 504 1A32_PLATFORM_DCA_CAP DCA Capability (R) If CPUID.O1H: ECX[18] = 1 
1F9H | 505 IA32_CPU_DCA_CAP If set, CPU supports Prefetch-Hint type. If CPUID.O1H: ECX[18] = 1 
1FAH | 506 IA32_DCA_O_CAP DCA type O Status and Control register. If CPUID.O1H: ECX[18] = 1 
0 DCA_ACTIVE: Set by HW when DCA is fuse- 
enabled and no defeatures are set. 
2:1 TRANSACTION 
6:3 DCA_TYPE 
10:7 DCA_QUEUE_SIZE 
12:11 Reserved 
16:13 DCA_DELAY: Writes will update the register 
but have no HW side-effect. 
23:17 Reserved 
24 SW_BLOCK: SW can request DCA block by 
setting this bit. 
25 Reserved 
26 HWw_BLOCK: Set when DCA is blocked by HW 
(e.g. CRO.CD = 1). 
31:27 Reserved 
200H | 512 IA32_MTRR_PHYSBASEO See Section 11.11.2.3, “Variable Range If IA32_MTRRCAP[7:0] > 0 
(MTRRphysBaseO) MTRRs." 
201H |513 1A32_MTRR_PHYSMASKO MTRRphysMaskO If IA32_MTRRCAP[7:0] > O 
202H | 514 1A32_MTRR_PHYSBASE1 MTRRphysBase1 If IA32_MTRRCAP[7:0] > 1 
203H |515 1A32_MTRR_PHYSMASK1 MTRRphysMask1 If IA32_MTRRCAP[7:0] > 1 
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204H | 516 IA32_MTRR_PHYSBASE2 MTRRphysBase2 If IA32_MTRRCAP[7:0] > 2 
205H | 517 IA32_MTRR_PHYSMASK2 MTRRphysMask2 If IA32_MTRRCAP[7:0] > 2 
206H | 518 IA32_MTRR_PHYSBASE3 MTRRphysBase3 If IA32_MTRRCAP[7:0] > 3 
207H | 519 IA32_MTRR_PHYSMASK3 MTRRphysMask3 If IA32_MTRRCAP[7:0] > 3 
208H | 520 IA32_MTRR_PHYSBASE4 MTRRphysBase4 If IA32_MTRRCAP[7:0] > 4 
209H | 521 IA32_MTRR_PHYSMASK4 MTRRphysMask4 If IA32_MTRRCAP[7:0] > 4 
20AH | 522 IA32_MTRR_PHYSBASE5 MTRRphysBase5 If IA32_MTRRCAP[7:0] > 5 
20BH | 523 IA32_MTRR_PHYSMASK5 MTRRphysMask5 If IA32_MTRRCAP[7:0] > 5 
20CH | 524 IA32_MTRR_PHYSBASE6 MTRRphysBase6 If IA32_MTRRCAP[7:0] > 6 
20DH | 525 1A32_MTRR_PHYSMASK6 MTRRphysMask6 If IA32_MTRRCAP[7:0] > 6 
20EH | 526 IA32_MTRR_PHYSBASE7 MTRRphysBase7 If IA32_MTRRCAP[7:0] > 7 
20FH | 527 IA32_MTRR_PHYSMASK7 MTRRphysMask7 If IA32_MTRRCAP[7:0] > 7 
210H | 528 IA32_MTRR_PHYSBASE8 MTRRphysBase8 If IA32_MTRRCAP[7:0] > 8 
211H | 529 IA32_MTRR_PHYSMASK8 MTRRphysMask8 If IA32_MTRRCAP[7:0] > 8 
212H | 530 IA32_MTRR_PHYSBASES MTRRphysBase9 If IA32_MTRRCAP[7:0] > 9 
213H | 531 IA32_MTRR_PHYSMASK9 MTRRphysMask9 If IA32_MTRRCAP[7:0] > 9 
250H | 592 IA32_MTRR_FIX64K_O0000 MTRRfix64K_O0000 If CPUID.O1H: 
EDX.MTRR[1 2] =1 
258H | 600 IA32_MTRR_FIX16K_80000 MTRRfix16K_80000 If CPUID.O1H: 
EDX.MTRR[1 2] =1 
259H | 601 IA32_MTRR_FIX16K_A0000 MTRRfix16K_AO000 If CPUID.O1H: 
EDX.MTRR[1 2] =1 
268H | 616 1A32_MTRR_FIX4K_CO000 See Section 11.11.2.2, “Fixed Range If CPUID.O1H: 
(MTRRfix4K_COOOO ) MTRRs.” EDX.MTRR[1 2] =1 
269H | 617 1A32_MTRR_FIX4K_C8000 MTRRfix4K_C8000 If CPUID.O1H: 
EDX.MTRR[1 2] =1 
26AH | 618 IA32_MTRR_FIX4K_DO000 MTRRfix4K_DOOOO If CPUID.O1H: 
EDX.MTRR[1 2] =1 
26BH | 619 1A32_MTRR_FIX4K_D8000 MTRRfix4K_D8000 If CPUID.O1H: 
EDX.MTRR[1 2] =1 
26CH | 620 1A32_MTRR_FIX4K_E0000 MTRRfix4K_E0000 If CPUID.O1H: 
EDX.MTRR[1 2] =1 
26DH | 621 IA32_MTRR_FIX4K_E8000 MTRRfix4K_E8000 If CPUID.O1H: 
EDX.MTRR[1 2] =1 
26EH | 622 IA32_MTRR_FIX4K_FOO0O MTRRfix4K_FOOOO If CPUID.O1H: 
EDX.MTRR[1 2] =1 
26FH | 623 1A32_MTRR_FIX4K_F8000 MTRRfix4K_F8000 If CPUID.O1H: 
EDX.MTRR[1 2] =1 
277H | 631 1A32_PAT 1A32_PAT (R/W) If CPUID.O1H: 
EDX.MTRR[16] =1 
2:0 PAO 
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Register Architectural MSR Name / Bit Fields 
Address (Former MSR Name) MSR/Bit Description Comment 
Hex | Decimal 
7:3 Reserved 
10:8 PA1 
15:11 Reserved 
18:16 PA2 
23:19 Reserved 
26:24 PA3 
31:27 Reserved 
34:32 PA4 
39:35 Reserved 
42:40 PAS 
47:43 Reserved 
50:48 PA6 
55:51 Reserved 
58:56 PA7 
63:59 Reserved 
280H_ | 640 IA32_MCO_CTL2 MSR to enable/disable CMCI capability for If IA32_MCG_CAP[10] = 1 
bank 0. (R/W) && IA32_MCG_CAP[7:0] > 
See Section 15.3.2.5, “IA32_MCi_CTL2 0 
MSRs". 
14:0 Corrected error count threshold. 
29:15 Reserved 
30 CMCI_EN 
63:31 Reserved 
281H_ | 641 IA32_MC1_CTL2 (R/W) Same fields as IA32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
1 
282H_ | 642 IA32_MC2_CTL2 (R/W) Same fields as IA32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
2 
283H_ | 643 IA32_MC3_CTL2 (R/W) Same fields as IA32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
3 
284H | 644 IA32_MC4_CTL2 (R/W) Same fields as IA32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
4 
285H_ | 645 IA32_MC5_CTL2 (R/W) Same fields as IA32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
5 
286H_ | 646 IA32_MC6_CTL2 (R/W) Same fields as IA32_MCO_CTL2. If 1A32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
6 
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287H | 647 


IA32_MC7_CTL2 


(R/W) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
7 


288H | 648 


IA32_MC8_CTL2 


(R/W) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
8 


289H | 649 


IA32_MC9_CTL2 


(R/W) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
9 


28AH_ | 650 


IA32_MC10_CTL2 


(R/w) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
10 


28BH | 651 


28CH | 652 


IA32_MC11_CTL2 


IA32_MC12_CTL2 


(R/W) Same fields as [A32_MCO_CTL2. 


(R/W) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
11 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
12 


28DH | 653 


IA32_MC13_CTL2 


(R/W) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
13 


28EH_ | 654 


28FH | 655 


IA32_MC14_CTL2 


IA32_MC15_CTL2 


(R/w) Same fields as [A32_MCO_CTL2. 


(R/w) Same fields as [A32_MCO_CTL2. 


If A32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
14 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
15 


290H | 656 


IA32_MC16_CTL2 


(R/W) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
16 


291H | 657 


292H_ | 658 


IA32_MC17_CTL2 


IA32_MC18_CTL2 


(R/W) Same fields as [A32_MCO_CTL2. 


(R/wW) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
17 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
18 


293H | 659 


IA32_MC19_CTL2 


(R/W) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
19 


294H | 660 


IA32_MC20_CTL2 


(R/W) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
20 


295H | 661 


IA32_MC21_CTL2 


(R/wW) Same fields as [A32_MCO_CTL2. 


If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
21 
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Address (Former MSR Name) MSR/Bit Description Comment 
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296H_ | 662 IA32_MC22_CTL2 (R/W) Same fields as [A32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
22 
297H_ | 663 IA32_MC23_CTL2 (R/W) Same fields as [A32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
23 
298H_ | 664 IA32_MC24_CTL2 (R/W) Same fields as [A32_MCO_CTL2. If [A32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
24 
299H | 665 IA32_MC25_CTL2 (R/W) Same fields as IA32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
25 
29AH_ | 666 IA32_MC26_CTL2 (R/W) Same fields as [A32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
26 
29BH_ | 667 IA32_MC27_CTL2 (R/W) Same fields as IA32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
27 
29CH_ | 668 IA32_MC28_CTL2 (R/W) Same fields as IA32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
28 
29DH_ | 669 IA32_MC29_CTL2 (R/W) Same fields as [A32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
29 
29EH | 670 IA32_MC30_CTL2 (R/W) Same fields as [A32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
30 
29FH | 671 IA32_MC31_CTL2 (R/W) Same fields as [A32_MCO_CTL2. If IA32_MCG_CAP[10] = 1 
&& IA32_MCG_CAP[7:0] > 
31 
2FFH | 767 IA32_MTRR_DEF_TYPE MTRRdefType (R/W) If CPUID.O1H: 
EDX.MTRR{[1 2] =1 
2:0 Default Memory Type 
9:3 Reserved 
10 Fixed Range MTRR Enable 
11 MTRR Enable 
63:12 Reserved 
309H | 777 IA32_FIXED_CTRO Fixed-Function Performance Counter 0 If CPUID.OAH: EDX[4:0] > 0 
(R/W): Counts Instr_Retired.Any. 
30AH | 778 IA32_FIXED_CTR1 Fixed-Function Performance Counter 1 If CPUID.OAH: EDX[4:0] > 1 
(R/W): Counts CPU_CLK_Unhalted.Core. 
30BH | 779 IA32_FIXED_CTR2 Fixed-Function Performance Counter 2 If CPUID.OAH: EDX[4:0] > 2 
(R/W): Counts CPU_CLK_Unhalted.Ref. 
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345H_ | 837 IA32_PERF_CAPABILITIES Read Only MSR that enumerates the If CPUID.O1H: ECX[15] = 1 
existence of performance monitoring 
features. (RO) 
5:0 LBR format 
6 PEBS Trap 
7 PEBSSaveArchRegs 
11:8 PEBS Record Format 
12 1: Freeze while SMM is supported. 
13 1: Full width of counter writable via 
IA32_A_PMCx. 
14 PEBS_BASELINE 
15 1: Performance metrics available. 
16 1: PEBS output will be written into the Intel | If CPUID.Ox7.0.EBX[25]=1 
PT trace stream. 
63:17 Reserved 
38DH | 909 IA32_FIXED_CTR_CTRL Fixed-Function Performance Counter If CPUID.OAH: EAX[7:0] > 1 


Control (R/W) 


Counter increments while the results of 
ANDing respective enable bit in 
IA32_PERF_GLOBAL_CTRL with the 
corresponding OS or USR bits in this MSR is 
true. 


ENO_OS: Enable Fixed Counter 0 to count 
while CPL = 0. 


ENO_Usr: Enable Fixed Counter O to count 
while CPL > 0. 


AnyThr0: When set to 1, it enables counting 
the associated event conditions occurring 
across all logical processors sharing a 
processor core. When set to O, the counter 
only increments the associated event 
conditions occurring in the logical processor 
which programmed the MSR. 


If CPUID.OAH:EAX[7:0] > 2 
&& CPUID.OAH:EDX[15]=0 


ENO_PMI: Enable PMI when fixed counter O 
overflows. 


EN1_OS: Enable Fixed Counter 1to count 
while CPL = 0. 


EN1_Usr: Enable Fixed Counter 1to count 
while CPL > 0. 
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6 AnyThr1: When set to 1, it enables counting | If CPUID.OAH:EAX[7:0] > 2 
the associated event conditions occurring | && CPUID.OAH:EDX[15]=0 
across all logical processors sharing a 
processor core. When set to 0, the counter 
only increments the associated event 
conditions occurring in the logical processor 
which programmed the MSR. 
7 EN1_PMI: Enable PMI when fixed counter 1 
overflows. 
8 EN2_OS: Enable Fixed Counter 2 to count 
while CPL = 0. 
9 EN2_Usr: Enable Fixed Counter 2 to count 
while CPL > 0. 
10 AnyThr2: When set to 1, it enables counting | If CPUID.OAH:EAX[7:0] > 2 
the associated event conditions occurring | && CPUID.OAH:EDX[15]=0 
across all logical processors sharing a 
processor core. When set to 0, the counter 
only increments the associated event 
conditions occurring in the logical processor 
which programmed the MSR. 
11 EN2_PMI: Enable PMI when fixed counter 2 
overflows. 
12 EN3_OS: Enable Fixed Counter 3 to count 
while CPL = 0. 
13 EN3_Usr: Enable Fixed Counter 3 to count 
while CPL > 0. 
14 Reserved 
15 EN3_PMI: Enable PMI when fixed counter 3 
overflows. 
63:16 Reserved 
38EH | 910 IA32_PERF_GLOBAL_STATUS Global Performance Counter Status (RO) If CPUID.OAH: EAX[7:0] > 0 
0 Ovf_PMCO: Overflow status of IA32_PMCO. | If CPUID.OAH: EAX[15:8] > 
0 
1 Ovf_PMC1: Overflow status of IA32_PMC1. | If CPUID.OAH: EAX[15:8] > 
1 
2 Ovf_PMC2: Overflow status of IA32_PMC2. | If CPUID.OAH: EAX[15:8] > 
2 
3 Ovf_PMC3: Overflow status of IA32_PMC3. | If CPUID.OAH: EAX[15:8] > 
3 
31:4 Reserved 
32 Ovf_FixedCtr0: Overflow status of If CPUID.OAH: EAX[7:0] > 1 
IA32_FIXED_CTRO. 
33 Ovf_FixedCtr1: Overflow status of If CPUID.OAH: EAX[7:0] > 1 
IA32_FIXED_CTR1. 


Vol.4 2-25 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-2. IA-32 Architectural MSRs (Contd.) 


Register 
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34 


Ovf_FixedCtr2: Overflow status of 
1A32_FIXED_CTR2. 


If CPUID.OAH: EAX[7:0] > 1 


47:35 


Reserved 


48 


OVF_PERF_METRICS: If this bit is set, it 
indicates that PERF_METRIC counter has 
overflowed and a PMI is triggered; however, 
an overflow of fixed counter 3 should 
normally happen first. If this bit is clear no 
overflow occurred. 


54:49 


Reserved 


55 


Trace_ToPA_PMI: A PMI occurred due to a 
ToPA entry memory buffer that was 
completely filled. 


If (CPUID.(EAX=07H, 
ECX=0):EBX[25] = 1) && 
|A32_RTIT_CTL.ToPA = 1 


57:56 
58 


Reserved 


LBR_Frz. LBRs are frozen due to: 


» |A32_DEBUGCTL.FREEZE_LBR_ON_PMI=1. 
= The LBR stack overflowed. 


If CPUID.OAH: EAX[7:0] > 3 


59 


CTR_Frz. Performance counters in the core 
PMU are frozen due to: 


* IA32_DEBUGCTLFREEZE_PERFMON_ON_ 
PMI=1. 

= One or more core PMU counters 
overflowed. 


If CPUID.OAH: EAX[7:0] > 3 


60 


ASCI: Data in the performance counters in 
the core PMU may include contributions 
from the direct or indirect operation Intel 
SGX to protect an enclave. 


lf CPUID(EAX=07H, 
ECX=0):EBX[2] = 1 


61 


62 


Ovf_Uncore: Uncore counter overflow 
status. 


OvfBuf: DS SAVE area Buffer overflow 
status. 


If CPUID.OAH: EAX[7:0] > 2 


If CPUID.OAH: EAX[7:0] > 0 


63 


CondChad: Status bits of this register have 
changed. 


If CPUID.OAH: EAX[7:0] > 0 


38FH 


911 


IA32_PERF_GLOBAL_CTRL 


Global Performance Counter Control (R/W) 


Counter increments while the result of 
ANDing the respective enable bit in this 
MSR with the corresponding OS or USR bits 
in the general-purpose or fixed counter 
control MSR is true. 


If CPUID.OAH: EAX[7:0] > 0 


EN_PMCO 


If CPUID.OAH: EAX[15:8] > 
0 


EN_PMC1 


If CPUID.OAH: EAX[15:8] > 
1 


EN_PMC2 


If CPUID.OAH: EAX[15:8] > 
2 
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n EN_PMCn If CPUID.OAH: EAX[15:8] > 
n 
31:n+1 Reserved 
32 EN_FIXED_CTRO If CPUID.OAH: EDX[4:0] > 0 
33 EN_FIXED_CTR1 If CPUID.OAH: EDX[4:0] > 1 
34 EN_FIXED_CTR2 If CPUID.OAH: EDX[4:0] > 2 
47:35 Reserved 
48 E€N_PERF_METRICS: If this bit is set and 
fixed counter 3 is effectively enabled, built- 
in performance metrics are enabled. 
63:49 Reserved 
390H | 912 IA32_PERF_GLOBAL_OVF_CTRL Global Performance Counter Overflow If CPUID.OAH: EAX[7:0] > O 
Control (R/w) && CPUID.OAH: EAX[7:0] 
<=3 
0 Set 1 to Clear Ovf_PMCO bit. If CPUID.OAH: EAX[1 5:8] > 
0 
1 Set 1 to Clear Ovf_PMC1 bit. If CPUID.OAH: EAX[1 5:8] > 
1 
2 Set 1 to Clear Ovf_PMC2 bit. If CPUID.OAH: EAX[15:8] > 
2 
n Set 1 to Clear Ovf_PMCn bit. If CPUID.OAH: EAX[1 5:8] > 
n 
31:n Reserved 
32 Set 1 to Clear Ovf_FIXED_CTRO bit. If CPUID.OAH: EDX[4:0] > 0 
33 Set 1 to Clear Ovf_FIXED_CTR1 bit. If CPUID.OAH: EDX[4:0] > 1 
34 Set 1 to Clear Ovf_FIXED_CTRZ2 bit. If CPUID.OAH: EDX[4:0] > 2 
54:35 Reserved 
55 Set 1 to Clear Trace_ToPA_PMI bit. If (CPUID.(EAX=07H, 
ECX=0):EBX[25] = 1) && 
IA32_RTIT_CTL.ToPA = 1 
60:56 Reserved 
61 Set 1 to Clear Ovf_Uncore bit. 06_2EH 
62 Set 1 to Clear OvfBuf bit. If CPUID.OAH: EAX[7:0] > 0 
63 Set 1 to clear CondChgd bit. If CPUID.OAH: EAX[7:0] > 0 
390H | 912 IA32_PERF_GLOBAL_STATUS_RESET | Global Performance Counter Overflow If CPUID.OAH: EAX[7:0] > 3 
Reset Control (R/W) 
0 Set 1 to Clear Ovf_PMCO bit. If CPUID.OAH: EAX[1 5:8] > 
0 
1 Set 1 to Clear Ovf_PMC1 bit. If CPUID.OAH: EAX[1 5:8] > 
1 
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Hex | Decimal 


MSR/Bit Description 


Comment 


Set 1 to Clear Ovf_PMC2 bit. 


If CPUID.OAH: EAX[1 5:8] > 
2 


Set 1 to Clear Ovf_PMCn bit. 


If CPUID.OAH: EAX[1 5:8] > 
n 


Reserved 


Set 1 to Clear Ovf_FIXED_CTRO bit. 


If CPUID.OAH: EDX[4:0] > 0 


Set 1 to Clear Ovf_FIXED_CTR1 bit. 


If CPUID.OAH: EDX[4:0] > 1 


Set 1 to Clear Ovf_FIXED_CTR2 bit. 


If CPUID.OAH: EDX[4:0] > 2 


47:35 


Reserved 


RESET_OVF_PERF_METRICS: If this bit is 
set, it will clear the status bit in the 
IA32_PERF_GLOBAL_STATUS register for 
the PERF_METRICS counters. 


54:49 


Reserved 


55 


Set 1 to Clear Trace_ToPA_PMI bit. 


If (CPUID.(EAX=07H, 
ECX=0):EBX[25] = 1) && 
1A32_RTIT_CTL.ToPA[S] = 
1 


57:56 


Reserved 


58 
59 


Set 1 to Clear LBR_Frz bit. 
Set 1 to Clear CTR_Frz bit. 


If CPUID.OAH: EAX[7:0] > 3 
If CPUID.OAH: EAX[7:0] > 3 


58 


Set 1 to Clear ASCI bit. 


If CPUID.OAH: EAX[7:0] > 3 


61 
62 


Set 1 to Clear Ovf_Uncore bit. 
Set 1 to Clear OvfBuf bit. 


06_2EH 
If CPUID.OAH: EAX[7:0] > 0 


63 


Set 1 to clear CondChgd bit. 


If CPUID.OAH: EAX[7:0] > 0 


391H | 913 IA32_PERF_GLOBAL_STATUS_SET 


Global Performance Counter Overflow Set 
Control (R/W) 


If CPUID.OAH: EAX[7:0] > 3 


Set 1 to cause Ovf_PMCO = 1. 


If CPUID.OAH: EAX[7:0] > 3 


Set 1 to cause Ovf_PMC1 = 1. 


Set 1 to cause Ovf_PMC2 = 1. 


If CPUID.OAH: EAX[1 5:8] > 
1 


If CPUID.OAH: EAX[1 5:8] > 
2 


Set 1 to cause Ovf_PMCn = 1. 


Reserved 


If CPUID.OAH: EAX[1 5:8] > 
n 


Set 1 to cause Ovf_FIXED_CTRO = 1. 


If CPUID.OAH: EAX[7:0] > 3 


Set 1 to cause Ovf_FIXED_CTR1 = 1. 


If CPUID.OAH: EAX[7:0] > 3 


Set 1 to cause Ovf_FIXED_CTR2 = 1. 


If CPUID.OAH: EAX[7:0] > 3 


47:35 


Reserved 
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48 SET_OVF_PERF_METRICS: If this bit is set, 
it will set the status bit in the 
IA32_PERF_GLOBAL_STATUS register for 
the PERF_METRICS counters. 
54:49 Reserved 
55 Set 1 to cause Trace_ToPA_PMI = 1. If CPUID.OAH: EAX[7:0] > 3 
57:56 Reserved 
58 Set 1 to cause LBR_Frz = 1. If CPUID.OAH: EAX[7:0] > 3 
59 Set 1 to cause CTR_Frz = 1. If CPUID.OAH: EAX[7:0] > 3 
58 Set 1 to cause ASCI = 1. If CPUID.OAH: EAX[7:0] > 3 
61 Set 1 to cause Ovf_Uncore = 1. If CPUID.OAH: EAX[7:0] > 3 
62 Set 1 to cause OvfBuf = 1. If CPUID.OAH: EAX[7:0] > 3 
63 Reserved 
392H | 914 IA32_PERF_GLOBAL_INUSE Indicator that core perfmon interface is in | If CPUID.OAH: EAX[7:0] > 3 
use. (RO) 
0 IA32_PERFEVTSELO in use. 
1 IA32_PERFEVTSEL1 in use. If CPUID.OAH: EAX[15:8] > 
1 
2 IA32_PERFEVTSEL2Z in use. If CPUID.OAH: EAX[15:8] > 
2 
n IA32_PERFEVTSELn in use. If CPUID.OAH: EAX[1 5:8] > 
n 
31:n+1 Reserved 
32 1A32_FIXED_CTRO in use. 
33 1A32_FIXED_CTR1 in use. 
34 1A32_FIXED_CTR2 in use. 
62:35 Reserved or model specific. 
63 PMI in use. 
3F1H | 1009 1A32_PEBS_ENABLE PEBS Control (R/W) 
0 Enable PEBS on IA32_PMCO. O06_OFH 
3:1 Reserved or model specific. 
31:4 Reserved 
35:32 Reserved or model specific. 
63:36 Reserved 
400H | 1024 1A32_MCO_CTL MCO_CTL If IA32_MCG_CAP.CNT >0 
401H | 1025 1A32_MCO_STATUS MCO_STATUS If IA32_MCG_CAP.CNT >0 
402H | 1026 1A32_MCO_ADDR? MCO_ADDR If IA32_MCG_CAP.CNT >0 
403H_ | 1027 1A32_MCO_MISC MCO_MISC If IA32_MCG_CAP.CNT >0 
404H_ | 1028 1A32_MC1_CTL MC1_CTL If IA32_MCG_CAP.CNT >1 
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405H | 1029 1A32_MC1_STATUS MC1_STATUS If |A32_MCG_CAP.CNT >1 
406H | 1030 1A32_MC1_ADDR@ MC1_ADDR If IA32_MCG_CAP.CNT >1 
407H | 1031 1A32_MC1_MISC MC1_MISC If [A32_MCG_CAP.CNT >1 
408H_ | 1032 IA32_MC2_CTL MC2_CTL If |A32_MCG_CAP.CNT >2 
409H_ | 1033 1A32_MC2_STATUS MC2_STATUS If [A32_MCG_CAP.CNT >2 
40AH_ | 1034 I[A32_MC2_ADDR? MC2_ADDR If IA32_MCG_CAP.CNT >2 
40BH_ | 1035 1A32_MC2_MISC MC2_MISC If [A32_MCG_CAP.CNT >2 
40CH_ | 1036 IA32_MC3_CTL MC3_CTL If [A32_MCG_CAP.CNT >3 
40DH_ | 1037 IA32_MC3_STATUS MC3_STATUS If [A32_MCG_CAP.CNT >3 
40EH | 1038 I[A32_MC3_ADDR? MC3_ADDR If IA32_MCG_CAP.CNT >3 
40FH_ | 1039 1A32_MC3_MISC MC3_MISC If |A32_MCG_CAP.CNT >3 
410H | 1040 IA32_MC4_CTL MC4_CTL If |A32_MCG_CAP.CNT >4 
411H | 1041 1A32_MC4_STATUS MC4_STATUS If |A32_MCG_CAP.CNT >4 
412H | 1042 IA32_MC4_ADDR? MC4_ADDR If IA32_MCG_CAP.CNT >4 
413H | 1043 1A32_MC4_MISC MC4_MISC If |A32_MCG_CAP.CNT >4 
414H | 1044 IA32_MC5_CTL MC5_CTL If |A32_MCG_CAP.CNT >5 
415H | 1045 IA32_MC5_STATUS MC5_STATUS If |A32_MCG_CAP.CNT >5 
416H | 1046 IA32_MC5_ADDR MC5_ADDR If IA32_MCG_CAP.CNT >5 
417H_ | 1047 1A32_MC5_MISC MC5_MISC If [A32_MCG_CAP.CNT >5 
418H | 1048 IA32_MC6_CTL MC6_CTL If [A32_MCG_CAP.CNT >6 
419H | 1049 1A32_MC6_STATUS MC6_STATUS If [A32_MCG_CAP.CNT >6 
41AH_ | 1050 |[A32_MC6_ADDR? MC6_ADDR If IA32_MCG_CAP.CNT >6 
41BH | 1051 1A32_MC6_MISC MC6_MISC If |A32_MCG_CAP.CNT >6 
41CH_ | 1052 IA32_MC7_CTL MC7_CTL If [A32_MCG_CAP.CNT >7 
41DH | 1053 IA32_MC7_STATUS MC7_STATUS If |A32_MCG_CAP.CNT >7 
41EH | 1054 1A32_MC7_ADDR? MC7_ADDR If IA32_MCG_CAP.CNT >7 
41FH | 1055 1A32_MC7_MISC MC7_MISC If [A32_MCG_CAP.CNT >7 
420H | 1056 IA32_MC8_CTL MC8_CTL If |A32_MCG_CAP.CNT >8 
421H | 1057 1A32_MC8_STATUS MC8_STATUS If [A32_MCG_CAP.CNT >8 
422H | 1058 IA32_MC8_ADDRZ MC8_ADDR If IA32_MCG_CAP.CNT >8 
423H | 1059 1A32_MC8_MISC MC8_MISC If |A32_MCG_CAP.CNT >8 
424H_ | 1060 IA32_MC9_CTL MC9_CTL If [A32_MCG_CAP.CNT >9 
425H | 1061 IA32_MC9_STATUS MC9_STATUS If |A32_MCG_CAP.CNT >9 
426H | 1062 IA32_MC9_ADDR? MC9_ADDR If IA32_MCG_CAP.CNT >9 
427H | 1063 1A32_MC9_MISC MC9_MISC If [A32_MCG_CAP.CNT >9 
428H | 1064 IA32_MC10_CTL MC10_CTL If [A32_MCG_CAP.CNT >10 
429H | 1065 1A32_MC10_STATUS MC10_STATUS If [A32_MCG_CAP.CNT >10 
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42AH_ | 1066 [A32_MC10_ADDR? MC10_ADDR If IA32_MCG_CAP.CNT >10 
42BH_ | 1067 1A32_MC10_MISC MC10_MISC If IA32_MCG_CAP.CNT >10 
42CH_ | 1068 1A32_MC11_CTL MC11_CTL If IA32_MCG_CAP.CNT >11 
42DH_ | 1069 IA32_MC11_STATUS MC11_STATUS If IA32_MCG_CAP.CNT >11 
42EH | 1070 1A32_MC11_ADDR? MC11_ADDR If IA32_MCG_CAP.CNT >11 
42FH | 1071 1A32_MC11_MISC MC11_MISC If IA32_MCG_CAP.CNT >11 
430H | 1072 IA32_MC12_CTL Mc12_CTL If IA32_MCG_CAP.CNT >12 
431H | 1073 1A32_MC12_STATUS MC12_STATUS If IA32_MCG_CAP.CNT >12 
432H | 1074 1A32_MC12_ADDR? MC12_ADDR If IA32_MCG_CAP.CNT >12 
433H | 1075 1A32_MC12_MISC MC12_MISC If IA32_MCG_CAP.CNT >12 
434H | 1076 1A32_MC13_CTL MC13_CTL If IA32_MCG_CAP.CNT >13 
435H | 1077 1A32_MC13_STATUS MC13_STATUS If IA32_MCG_CAP.CNT >13 
436H | 1078 1A32_MC13_ADDR? MC13_ADDR If IA32_MCG_CAP.CNT >13 
437H | 1079 1A32_MC13_MISC MC13_MISC If IA32_MCG_CAP.CNT >13 
438H | 1080 1A32_MC14_CTL MC14_CTL If IA32_MCG_CAP.CNT >14 
439H | 1081 1A32_MC14_STATUS MC14_STATUS If IA32_MCG_CAP.CNT >14 
43AH_ | 1082 IA32_MC14_ADDR? MC14_ADDR If IA32_MCG_CAP.CNT >14 
43BH | 1083 1A32_MC14_MISC MC14_MISC If IA32_MCG_CAP.CNT >14 
43CH_ | 1084 IA32_MC15_CTL MC15_CTL If IA32_MCG_CAP.CNT >15 
43DH | 1085 IA32_MC15_STATUS MC15_STATUS If IA32_MCG_CAP.CNT >15 
43EH | 1086 1A32_MC15_ADDR? MC15_ADDR If IA32_MCG_CAP.CNT >15 
43FH | 1087 1A32_MC15_MISC MC15_MISC If IA32_MCG_CAP.CNT >15 
440H | 1088 1A32_MC16_CTL MC16_CTL If IA32_MCG_CAP.CNT >16 
441H | 1089 1A32_MC16_STATUS MC16_STATUS If IA32_MCG_CAP.CNT >16 
442H | 1090 1A32_MC16_ADDR? MC16_ADDR If IA32_MCG_CAP.CNT >16 
443H | 1091 1A32_MC16_MISC MC16_MISC If IA32_MCG_CAP.CNT >16 
444H_ | 1092 1A32_MC17_CTL MC17_CTL If IA32_MCG_CAP.CNT >17 
445H_ | 1093 1A32_MC17_STATUS MC17_STATUS If IA32_MCG_CAP.CNT >17 
446H | 1094 1A32_MC17_ADDR? MC17_ADDR If IA32_MCG_CAP.CNT >17 
447H | 1095 1A32_MC17_MISC MC17_MISC If IA32_MCG_CAP.CNT >17 
448H | 1096 1A32_MC18_CTL MC18_CTL If IA32_MCG_CAP.CNT >18 
449H | 1097 1A32_MC18_STATUS MC18_STATUS If IA32_MCG_CAP.CNT >18 
44AH_ | 1098 [A32_MC18_ADDR MC18_ADDR If IA32_MCG_CAP.CNT >18 
44BH | 1099 1A32_MC18_MISC MC18_MISC If IA32_MCG_CAP.CNT >18 
44CH | 1100 IA32_MC19_CTL MC19_CTL If IA32_MCG_CAP.CNT >19 
44DH | 1101 IA32_MC19_STATUS MC19_STATUS If IA32_MCG_CAP.CNT >19 
44EH | 1102 IA32_MC19_ADDR? MC19_ADDR If IA32_MCG_CAP.CNT >19 
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44FH | 1103 IA32_MC19_MISC MC19_MISC If IA32_MCG_CAP.CNT >19 
450H | 1104 1A32_MC20_CTL MC20_CTL If [A32_MCG_CAP.CNT >20 
451H | 1105 1A32_MC20_STATUS MC20_STATUS If |A32_MCG_CAP.CNT >20 
452H | 1106 1A32_MC20_ADDR? MC20_ADDR If IA32_MCG_CAP.CNT >20 
453H | 1107 1A32_MC20_MISC MC20_MISC If [A32_MCG_CAP.CNT >20 
454H | 1108 IA32_MC21_CTL MC21_CTL If IA32_MCG_CAP.CNT >21 
455H | 1109 1A32_MC21_STATUS MC21_STATUS If [A32_MCG_CAP.CNT >21 
456H | 1110 1A32_MC21_ADDR? MC21_ADDR If IA32_MCG_CAP.CNT >21 
457H | 1111 IA32_MC21_MISC MC21_MISC If |A32_MCG_CAP.CNT >21 
458H | 1112 IA32_MC22_CTL MC22_CTL If IA32_MCG_CAP.CNT >22 
459H | 1113 1A32_MC22_STATUS MC22_STATUS If |A32_MCG_CAP.CNT >22 
45AH | 1114 IA32_MC22_ADDR? MC22_ADDR If IA32_MCG_CAP.CNT >22 
45BH | 1115 IA32_MC22_MISC MC22_MISC If IA32_MCG_CAP.CNT >22 
45CH | 1116 IA32_MC23_CTL MC23_CTL If |A32_MCG_CAP.CNT >23 
45DH | 1117 1A32_MC23_STATUS MC23_STATUS If IA32_MCG_CAP.CNT >23 
45€H | 1118 1A32_MC23_ADDR? MC23_ADDR If IA32_MCG_CAP.CNT >23 
45FH | 1119 IA32_MC23_MISC MC23_MISC If IA32_MCG_CAP.CNT >23 
460H | 1120 IA32_MC24_CTL MC24_CTL If [A32_MCG_CAP.CNT >24 
461H | 1121 1A32_MC24_STATUS MC24_STATUS If [A32_MCG_CAP.CNT >24 
462H | 1122 IA32_MC24_ADDR? MC24_ADDR If IA32_MCG_CAP.CNT >24 
463H | 1123 IA32_MC24_ MISC MC24_MISC If |A32_MCG_CAP.CNT >24 
464H | 1124 IA32_MC25_CTL MC25_CTL If IA32_MCG_CAP.CNT >25 
465H | 1125 1A32_MC25_STATUS MC25_STATUS If |A32_MCG_CAP.CNT >25 
466H | 1126 IA32_MC25_ADDR MC25_ADDR If IA32_MCG_CAP.CNT >25 
467H | 1127 IA32_MC25_MISC MC25_MISC If [A32_MCG_CAP.CNT >25 
468H | 1128 IA32_MC26_CTL MC26_CTL If IA32_MCG_CAP.CNT >26 
469H | 1129 1A32_MC26_STATUS MC26_STATUS If |A32_MCG_CAP.CNT >26 
46AH | 1130 IA32_MC26_ADDR? MC26_ADDR If IA32_MCG_CAP.CNT >26 
46BH | 1131 IA32_MC26_MISC MC26_MISC If IA32_MCG_CAP.CNT >26 
46CH_ | 1132 IA32_MC27_CTL MC27_CTL If |A32_MCG_CAP.CNT >27 
46DH_ | 1133 1A32_MC27_STATUS MC27_STATUS If IA32_MCG_CAP.CNT >27 
466H | 1134 1A32_MC27_ADDR? MC27_ADDR If IA32_MCG_CAP.CNT >27 
46FH | 1135 IA32_MC27_MISC MC27_MISC If IA32_MCG_CAP.CNT >27 
470H | 1136 IA32_MC28_CTL MC28_CTL If [A32_MCG_CAP.CNT >28 
471H_ | 1137 1A32_MC28_STATUS MC28_STATUS If |A32_MCG_CAP.CNT >28 
472H | 1138 IA32_MC28_ADDR2 MC28_ADDR If IA32_MCG_CAP.CNT >28 
473H | 1139 IA32_MC28_MISC MC28_MISC If |A32_MCG_CAP.CNT >28 
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480H | 1152 


IA32_VMX_BASIC 


Reporting Register of Basic VMX 
Capabilities (R/O) 


See Appendix A.1, “Basic VMX Information.” 


If CPUID.O1H:ECX.[5] = 1 


481H | 1153 


IA32_VMX_PINBASED_CTLS 


Capability Reporting Register of Pin-Based 
VM-Execution Controls (R/O) 


See Appendix A.3.1, “Pin-Based VM- 
Execution Controls.” 


If CPUID.O1H:ECX.[5] = 1 


482H | 1154 


IA32_VMX_PROCBASED_CTLS 


Capability Reporting Register of Primary 
Processor-Based VM-Execution Controls 
(R/O) 


See Appendix A.3.2, “Primary Processor- 
Based VM-Execution Controls.” 


If CPUID.O1H:ECX.[5] = 1 


483H | 1155 


IA32_VMX_EXIT_CTLS 


Capability Reporting Register of VM-Exit 
Controls (R/O) 
See Appendix A.4, “VM-Exit Controls.” 


If CPUID.O1H:ECX.[5] = 1 


484H | 1156 


485H | 1157 


IA32_VMX_ENTRY_CTLS 


IA32_VMX_MISC 


Capability Reporting Register of VM-Entry 
Controls (R/O) 
See Appendix A.5, “VM-Entry Controls.” 


Reporting Register of Miscellaneous VMX 
Capabilities (R/O) 


See Appendix A.6, “Miscellaneous Data.” 


If CPUID.O1H:ECX.[5] = 1 


If CPUID.O1H:ECX.[5] = 1 


486H | 1158 


IA32_VMX_CRO_FIXEDO 


Capability Reporting Register of CRO Bits 
Fixed to O (R/O) 


See Appendix A.7, “VMX-Fixed Bits in CRO.” 


If CPUID.O1H:ECX.[5] = 1 


487H | 1159 


IA32_VMX_CRO_FIXED1 


Capability Reporting Register of CRO Bits 
Fixed to 1 (R/O) 


See Appendix A.7, “VMX-Fixed Bits in CRO.” 


If CPUID.O1H:ECX.[5] = 1 


488H | 1160 


IA32_VMX_CR4_FIXEDO 


Capability Reporting Register of CR4 Bits 
Fixed to O (R/O) 


See Appendix A.8, “VMX-Fixed Bits in CR4.” 


If CPUID.O1H:ECX.[5] = 1 


489H | 1161 


IA32_VMX_CR4_FIXED1 


Capability Reporting Register of CR4 Bits 
Fixed to 1 (R/O) 


See Appendix A.8, “VMX-Fixed Bits in CR4.” 


If CPUID.O1H:ECX.[5] = 1 


48AH | 1162 


48BH_ | 1163 


IA32_VWMX_VMCS_ENUM 


IA32_VMX_PROCBASED_CTLS2 


Capability Reporting Register of VMCS Field 
Enumeration (R/O) 


See Appendix A.9, “VMCS Enumeration.” 
Capability Reporting Register of Secondary 


Processor-Based VM-Execution Controls 
(R/O) 


See Appendix A.3.3, “Secondary Processor- 
Based VM-Execution Controls.” 


If CPUID.O1H:ECX.[5] = 1 


If (CPUID.O1H:ECX.[5] && 


IA32_VMX_PROCBASED_C 


TLS[63]) 
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48CH | 1164 IA32_VMX_EPT_VPID_CAP Capability Reporting Register of EPT and If (CPUID.O1H:ECX.[5] && 
VPID (R/O) IA32_VMX_PROCBASED_C 
See Appendix A.10, “VPID and EPT TLS[63] && ( 
Capabilities.” IA32_VMX_PROCBASED_C 
TLS2[33] || 
IA32_VMX_PROCBASED_C 
TLS2[37]) ) 
48DH | 1165 IA32_VMX_TRUE_PINBASED_CTLS Capability Reporting Register of Pin-Based | If (CPUID.O1H:ECX.[5] = 1 
VM-Execution Flex Controls (R/O) && IA32_VMX_BASIC[55] ) 
See Appendix A.3.1, “Pin-Based VM- 
Execution Controls.” 
48EH | 1166 IA32_VMX_TRUE_PROCBASED_CTLS | Capability Reporting Register of Primary If( CPUID.O1H:ECX.[5] = 1 
Processor-Based VM-Execution Flex && IA32_VMX_BASIC[55] ) 
Controls (R/O) 
See Appendix A.3.2, “Primary Processor- 
Based VM-Execution Controls.” 
48FH | 1167 IA32_VMX_TRUE_EXIT_CTLS Capability Reporting Register of VM-Exit If( CPUID.O1H:ECX.[5] = 1 
Flex Controls (R/O) && IA32_VMX_BASIC[55] ) 
See Appendix A.4, “VM-Exit Controls.” 
490H | 1168 IA32_VMX_TRUE_ENTRY_CTLS Capability Reporting Register of VM-Entry | If( CPUID.O1H:ECX.[5] = 1 
Flex Controls (R/O) && IA32_VMX_BASIC[55] ) 
See Appendix A.5, “VM-Entry Controls.” 
491H | 1169 1A32_VMX_VMFUNC Capability Reporting Register of VM- If( CPUID.O1H:ECX.[5] = 1 
Function Controls (R/O) && IA32_VMX_BASIC[55] ) 
4C1H | 1217 IA32_A_PMCO Full Width Writable [A32_PMCO Alias (R/W) | (If CPUID.OAH: EAX[15:8] > 
0) && 
IA32_PERF_CAPABILITIES[ 
13]=1 
4C2H | 1218 IA32_A_PMC1 Full Width Writable [A32_PMC1 Alias (R/W) | (If CPUID.OAH: EAX[15:8] > 
1) && 
IA32_PERF_CAPABILITIES[ 
13]=1 
4C3H | 1219 IA32_A_PMC2 Full Width Writable [A32_PMC2 Alias (R/W) | (If CPUID.OAH: EAX[15:8] > 
2) && 
IA32_PERF_CAPABILITIES[ 
13]=1 
4C4H | 1220 IA32_A_PMC3 Full Width Writable [A32_PMC3 Alias (R/W) | (If CPUID.OAH: EAX[15:8] > 
3) && 
IA32_PERF_CAPABILITIES[ 
13]=1 
4C5H | 1221 IA32_A_PMC4 Full Width Writable [A32_PMC4 Alias (R/W) | (If CPUID.OAH: EAX[15:8] > 
4) && 
IA32_PERF_CAPABILITIES[ 
13]=1 
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4C6H | 1222 IA32_A_PMC5 Full Width Writable IA32_PMC5 Alias (R/W) | (If CPUID.OAH: EAX[15:8] > 
5) && 
IA32_PERF_CAPABILITIES[ 
13] =1 
4C7H | 1223 IA32_A_PMC6 Full Width Writable [A32_PMC6 Alias (R/W) | (If CPUID.OAH: EAX[15:8] > 
6) && 
IA32_PERF_CAPABILITIES[ 
13]=1 
4C8H | 1224 IA32_A_PMC7 Full Width Writable [A32_PMC7 Alias (R/W) | (If CPUID.OAH: EAX[15:8] > 
7) && 
IA32_PERF_CAPABILITIES[ 
13] =1 
4D0H | 1232 IA32_MCG_EXT_CTL Allows software to signal some MCEs to If IA32_MCG_CAP.LMCE_P 
only a single logical processor in the =1 
system. (R/W) 
See Section 15.3.1.4, “IA32_MCG_EXT_CTL 
MSR”. 
0 LMCE_EN 
63:1 Reserved 
500H | 1280 IA32_SGX_SVN_STATUS Status and SVN Threshold of SGX Support | If CPUID.(EAX=07H, 
for ACM (RO). ECX=0H): EBX[2] = 1 
0 Lock See Section 37.11.3, 
“Interactions with 
Authenticated Code 
Modules (ACMs)”. 
15:1 Reserved 
23:16 SGX_SVN_SINIT See Section 37.11.3, 
“Interactions with 
Authenticated Code 
Modules (ACMs)". 
63:24 Reserved 
560H | 1376 IA32_RTIT_OUTPUT_BASE Trace Output Base Register (R/W) If ((CPUID.(EAX=07H, 
ECX=0):EBX[25] = 1) && ( 
(CPUID.(EAX=1 4H,ECX=0):E 
CX[0] = 1) || 
(CPUID.(EAX=1 4H,ECX=0):E 
Cx[2] = 1) )) 
6:0 Reserved 
MAXPHYADDR?-1:7 Base physical address. 
63:MAXPHYADDR Reserved 
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561H | 1377 IA32_RTIT_OUTPUT_MASK_PTRS Trace Output Mask Pointers Register (R/W) | If ((CPUID.(EAX=07H, 
ECX=0):EBX[25] = 1) && ( 
(CPUID.(EAX=14H,ECX=0):E 
CX[O] = 1) || 
(CPUID.(EAX=14H,ECX=0):E 
CX[2] = 1))) 
6:0 Reserved 
31:7 MaskOrTableOffset 
63:32 Output Offset 
570H_ | 1392 IA32_RTIT_CTL Trace Control Register (R/W) If (CPUID.(EAX=07H, 
ECX=0):EBX[25] = 1) 
0 TraceEn 
1 CYCEn If (CPUID.(EAX=07H, 
ECX=0):EBX[1] = 1) 
2 OS 
3 User 
4 Pwr€vtEn If (CPUID.(EAX=07H, 
ECX=1):EBX[5] = 1) 
5 FUPonPTW If (CPUID.(EAX=07H, 
ECX=1):EBX[4] = 1) 
6 FabricEn If (CPUID.(EAX=07H, 
ECX=0):ECX[3] = 1) 
CR3 filter 
ToPA 
MTCEn If (CPUID.(EAX=07H, 
ECX=0):EBX[3] = 1) 
10 TSCEn 
11 DisRETC 
12 PTWEn If (CPUID.(EAX=07H, 
ECX=1):EBX[4] = 1) 
13 BranchEn 
17:14 MTCFreq If (CPUID.(EAX=07H, 
ECX=0):EBX[3] = 1) 
18 Reserved, must be zero. 
22:19 CYCThresh If (CPUID.(EAX=07H, 
ECX=0):EBX[1] = 1) 
23 Reserved, must be zero. 
27:24 PSBFreq If (CPUID.(EAX=07H, 
ECX=0):EBX[1] = 1) 
31:28 Reserved, must be zero. 
35:32 ADDRO_CFG If (CPUID.(EAX=07H, 


ECX=1):EAX[2:0] > 0) 
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39:36 ADDR1_CFG If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 1) 
43:40 ADDR2_CFG If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 2) 
47:44 ADDR3_CFG If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 3) 
55:48 Reserved, must be zero. 
56 InjectPsbPmiOnEnable If (CPUID.(EAX=07H, 
ECX=1):EBX[6] = 1) 
63:57 Reserved, must be zero. 
571H_ | 1393 IA32_RTIT_STATUS Tracing Status Register (R/W) If (CPUID.(EAX=07H, 
ECX=0):EBX[25] = 1) 
0 FilterEn (writes ignored) If (CPUID.(EAX=07H, 
ECX=0):EBX[2] = 1) 
1 ContexEn (writes ignored) 
2 TriggerEn (writes ignored) 
3 Reserved 
4 Error 
5 Stopped 
6 PendPSB If (CPUID.(EAX=07H, 
ECX=0):EBX[6] = 1) 
7 PendToPAPMI If (CPUID.(EAX=07H, 
ECX=0):EBX[6] = 1) 
31:8 Reserved, must be zero. 
48:32 PacketByteCnt If (CPUID.(EAX=07H, 
ECX=0):EBX[1] > 3) 
63:49 Reserved 
572H_ | 1394 IA32_RTIT_CR3_MATCH Trace Filter CR3 Match Register (R/W) If (CPUID.(EAX=07H, 
ECX=0):EBX[25] = 1) 
4:0 Reserved 
63:5 CR3[63:5] value to match. 
580H_ | 1408 IA32_RTIT_ADDRO_A Region O Start Address (R/W) If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 0) 
47:0 Virtual Address 
63:48 SignExt_VA 
581H_ | 1409 IA32_RTIT_ADDRO_B Region O End Address (R/W) If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 0) 
47:0 Virtual Address 
63:48 SignExt_VA 
582H | 1410 IA32_RTIT_ADDR1_A Region 1 Start Address (R/W) If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 1) 
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47:0 Virtual Address 
63:48 SignExt_VA 
583H | 1411 IA32_RTIT_ADDR1_B Region 1 End Address (R/W) If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 1) 
47:0 Virtual Address 
63:48 SignExt_VA 
584H_ | 1412 IA32_RTIT_ADDR2_A Region 2 Start Address (R/W) If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 2) 
47:0 Virtual Address 
63:48 SignExt_VA 
585H_ | 1413 IA32_RTIT_ADDR2_B Region 2 End Address (R/W) If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 2) 
47:0 Virtual Address 
63:48 SignExt_VA 
586H_ | 1414 IA32_RTIT_ADDR3_A Region 3 Start Address (R/W) If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 3) 
47:0 Virtual Address 
63:48 SignExt_VA 
587H | 1415 IA32_RTIT_ADDR3_B Region 3 End Address (R/W) If (CPUID.(EAX=07H, 
ECX=1):EAX[2:0] > 3) 
47:0 Virtual Address 
63:48 SignExt_VA 
600H_ | 1536 IA32_DS_AREA DS Save Area (R/W) If( CPUID.O1H:EDX.DS[2 1] = 
Points to the linear address of the first byte 1 
of the DS buffer management area, which 
is used to manage the BTS and PEBS 
buffers. 
See Section 18.6.3.4, “Debug Store (DS) 
Mechanism." 
63:0 The linear address of the first byte of the 
DS buffer management area, if IA-32e 
mode is active. 
31:0 The linear address of the first byte of the 
DS buffer management area, if not in IA- 
32e mode. 
63:32 Reserved if not in IA-32e mode. 
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6A0H | 1696 


IA32_U_CET 


Configure User Mode CET (R/W) 


Bits 1:0 are defined if 
CPUID.(EAX=07H, 
ECX=0H):ECX.CET_SS[07] 
=1. 

Bits 5:2 and bits 63:10 are 
defined if 
CPUID.(EAX=07H, 
ECX=0H):EDX.CET_IBT[20] 
=1. 


SH_STK_EN: When set to 1, enable shadow 
stacks at CPL3. 


WR_SHSTK_EN: When set to 1, enables the 
WRSSD/WRSSO instructions. 


ENDBR_EN: When set to 1, enables indirect 
branch tracking. 


LEG_IW_EN: Enable legacy compatibility 
treatment for indirect branch tracking. 


NO_TRACK_EN: When set to 1, enables use 
of no-track prefix for indirect branch 
tracking. 


SUPPRESS_DIS: When set to 1, disables 
suppression of CET indirect branch tracking 
on legacy compatibility. 


9:6 


Reserved; must be zero. 


10 


SUPPRESS: When set to 1, indirect branch 
tracking is suppressed. This bit can be 
written to 1 only if TRACKER is written as 
IDLE. 


TRACKER: Value of the indirect branch 
tracking state machine. Values: IDLE (0), 
WAIT_FOR_ENDBRANCH(1). 


63:12 


E€B_LEG_BITMAP_BASE: Linear address bits 
63:12 of a legacy code page bitmap used 
for legacy compatibility when indirect 
branch tracking is enabled. 


If the processor does not support Intel 64 
architecture, these fields have only 32 bits; 
bits 63:32 of the MSRs are reserved. On 
processors that support Intel 64 
architecture this value cannot represent a 
non-canonical address. In protected mode, 
only 31:0 are loaded. The linear address 
written must be aligned to 8 bytes and bits 
2:0 must be O (hardware requires bits 1:0 
to be 0). 


6A2H | 1698 


IA32_S_CET 


Configure Supervisor Mode CET (R/W) 


See IA32_U_CET (6A0H) 
for reference; similar 
format. 
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6A4H_ | 1700 


IA32_PLO_SSP 


Linear address to be loaded into SSP on 
transition to privilege level 0. (R/W) 


If the processor does not support Intel 64 
architecture, these fields have only 32 bits; 
bits 63:32 of the MSRs are reserved. On 
processors that support Intel 64 
architecture this value cannot represent a 
non-canonical address. In protected mode, 
only 31:0 are loaded. The linear address 
written must be aligned to 8 bytes and bits 
2:0 must be O (hardware requires bits 1:0 
to be 0). 


If CPUID.(EAX=07H, 
ECX=0H):ECX.CET_SS[07] 
=1 


6A5H_ | 1701 


6AGH | 1702 


IA32_PL1_SSP 


IA32_PL2_SSP 


Linear address to be loaded into SSP on 
transition to privilege level 1. (R/W) 


If the processor does not support Intel 64 
architecture, these fields have only 32 bits; 
bits 63:32 of the MSRs are reserved. On 
processors that support Intel 64 
architecture this value cannot represent a 
non-canonical address. In protected mode, 
only 31:0 are loaded. The linear address 
written must be aligned to 8 bytes and bits 
2:0 must be O (hardware requires bits 1:0 
to be 0). 


Linear address to be loaded into SSP on 
transition to privilege level 2. (R/W) 


If the processor does not support Intel 64 
architecture, these fields have only 32 bits; 
bits 63:32 of the MSRs are reserved. On 
processors that support Intel 64 
architecture this value cannot represent a 
non-canonical address. In protected mode, 
only 31:0 are loaded. The linear address 
written must be aligned to 8 bytes and bits 
2:0 must be O (hardware requires bits 1:0 
to be 0). 


If CPUID.(EAX=07H, 
ECX=0H):ECX.CET_SS[07] 
=1 


If CPUID.(EAX=07H, 
ECX=0H):ECX.CET_SS[07] 
=1 


6A7H_ | 1703 


IA32_PL3_SSP 


Linear address to be loaded into SSP on 
transition to privilege level 3. (R/W) 


If the processor does not support Intel 64 
architecture, these fields have only 32 bits; 
bits 63:32 of the MSRs are reserved. On 
processors that support Intel 64 
architecture this value cannot represent a 
non-canonical address. In protected mode, 
only 31:0 are loaded. The linear address 
written must be aligned to 8 bytes and bits 
2:0 must be O (hardware requires bits 1:0 
to be 0). 


If CPUID.(EAX=07H, 
ECX=0H):ECX.CET_SS[07] 
=1 


2-40 Vol. 4 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-2. IA-32 Architectural MSRs (Contd.) 


Register 
Address 


Hex | Decimal 


Architectural MSR Name / Bit Fields 


(Former MSR Name) 


MSR/Bit Description 


Comment 


6A8H | 1704 


IA32_INTERRUPT_SSP_TABLE_ADDR 


Linear address of a table of seven shadow 
stack pointers that are selected in |A-32e 
mode using the IST index (when not 0) from 
the interrupt gate descriptor. (R/W) 


This MSR is not present on processors that 
do not support Intel 64 architecture. This 
field cannot represent a non-canonical 
address. 


If CPUID.(EAX=07H, 
ECX=0H):ECX.CET_SS[07] 
= 


6€0H | 1760 


IA32_TSC_DEADLINE 


TSC Target of Local APIC’s TSC Deadline 
Mode (R/W) 


If CPUID.O1H:ECX.[24] = 1 


6€1H | 1761 


IA32_PKRS 


Specifies the PK permissions associated 
with each protection domain for supervisor 
pages (R/W) 


If CPUID.(EAX=07H, 
ECX=OH):ECX.PKS [31] = 1 


For domain i (i between 0 and 15), bits 2i 
and 2i+1 contain the AD and WD 
permissions, respectively. 


63:32 


Reserved. 


770H_ | 1904 


IA32_PM_ENABLE 


Enable/disable HWP (R/W) 


If CPUID.O6H:EAX.[7] = 1 


0 


HWP_ENABLE (R/W1-Once) 
See Section 14.4.2, “Enabling HWP”. 


If CPUID.O6H:EAX.[7] = 1 


63:1 


Reserved 


771H_ | 1905 


IA32_HWP_CAPABILITIES 


HWP Performance Range Enumeration (RO) 


If CPUID.O6H:EAX.[7] = 1 


7:0 


Highest_Performance 

See Section 14.4.3, “HWP Performance 
Range and Dynamic Capabilities”. 
Guaranteed_Performance 


See Section 14.4.3, “HWP Performance 
Range and Dynamic Capabilities”. 


If CPUID.O6H:EAX.[7] = 1 


If CPUID.O6H:EAX.[7] = 1 


23:16 


Most_Efficient_Performance 


See Section 14.4.3, “HWP Performance 
Range and Dynamic Capabilities”. 


If CPUID.O6H:EAX.[7] = 1 


31:24 


Lowest_Performance 


See Section 14.4.3, “HWP Performance 
Range and Dynamic Capabilities”. 


If CPUID.O6H:EAX.[7] = 1 


63:32 


Reserved 


772H_ | 1906 


IA32_HWP_REQUEST_PKG 


Power Management Control Hints for All 
Logical Processors in a Package (R/W) 


If CPUID.O6H:EAX.[1 1] = 1 


7:0 


Minimum_Performance 
See Section 14.4.4, “Managing HWP”. 


If CPUID.O6H:EAX.[1 1] = 1 


15:8 


Maximum_Performance 
See Section 14.4.4, “Managing HWP”. 


If CPUID.O6H:EAX.[1 1] = 1 


23:16 


Desired_Performance 
See Section 14.4.4, “Managing HWP”. 


If CPUID.O6H:EAX.[1 1] = 1 
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31:24 Energy_Performance_Preference If CPUID.O6H:EAX,[1 1] = 1 
See Section 14.4.4, “Managing HWP”. && 
CPUID.OGH:EAX,[1 0] = 1 
41:32 Activity_Window If CPUID.OGH:EAX.[1 1] = 1 
See Section 14.4.4, “Managing HWP”. && 
CPUID.OGH:EAX.[9] = 1 
63:42 Reserved 
773H_ | 1907 1A32_HWP_INTERRUPT Control HWP Native Interrupts (R/W) If CPUID.O6H:EAX [8] = 1 
0 E€N_Guaranteed_Performance_Change If CPUID.O6H:EAX [8] = 1 
See Section 14.4.6, “HWP Notifications”. 
1 EN_Excursion_Minimum If CPUID.O6H:EAX [8] = 1 
See Section 14.4.6, “HWP Notifications”. 
63:2 Reserved 
774H_ | 1908 IA32_HWP_REQUEST Power Management Control Hints to a If CPUID.O6H:EAX[7] = 1 
Logical Processor (R/W) 
7:0 Minimum_Performance If CPUID.O6H:EAX[7] = 1 
See Section 14.4.4, “Managing HWP”. 
15:8 Maximum_Performance If CPUID.O6H:EAX[7] = 1 
See Section 14.4.4, “Managing HWP”. 
23:16 Desired_Performance If CPUID.O6H:EAX[7] = 1 
See Section 14.4.4, “Managing HWP”. 
31:24 Energy_Performance_Preference If CPUID.O6H:EAX[7] = 1 
See Section 14.4.4, “Managing HWP”. Fa CPUID.O6H:EAX.[10] = 
41:32 Activity_Window If CPUID.OGH:EAX.[7] = 1 
See Section 14.4.4, “Managing HWP”. && CPUID.OGH:EAX[9] = 1 
42 Package_Control If CPUID.O6H:EAX.[7] = 1 
See Section 14.4.4, “Managing HWP”. - CPUID.O6H:EAX.[1 1] = 
63:43 Reserved 
775H 1909 | IA32_PECILHWP_REQUEST_INFO IA32_PECI_LHWP_REQUEST_INFO 
7:0 Minimum Performance 
(MINIMUM_PERFORMANCE): Used by OS to 
read the latest value of PECI minimum 
performance input. Default value is 0. 
15:8 Maximum Performance 
(MAXIMUM_PERFORMANCE): Used by OS to 
read the latest value of PECI maximum 
performance input. Default value is 0. 
23:16 Reserved. 
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777H 


1911 


31:24 


Energy Performance Preference 
(ENERGY_PERFORMANCE_PREFERENCE): 
Used by OS to read the latest value of PECI 
Energy Performance Preference input. 
Default value is 0. 


59:32 


Reserved. 


60 


61 


EPP PECI Override (EPP_PECI_OVERRIDE): 


Indicates whether PECI is currently 
overriding the Energy Performance 
Preference input. If set to ‘1’, PECI is 
overriding the Energy Performance 
Preference input. If clear (0), OS has control 
over Energy Performance Preference input. 
Default value is 0. 


Reserved. 


62 


Max PECI Override (MAX_PECI_OVERRIDE): 


Indicates whether PECI is currently 
overriding the Maximum Performance 
input. If set to ‘1’, PECI is overriding the 
Maximum Performance input. If clear (0), OS 
has control over Maximum Performance 
input. Default value is 0. 


63 


IA32_HWP_STATUS 


Min PEC! Override (MIN_PECI_OVERRIDE): 


Indicates whether PECI is currently 
overriding the Minimum Performance input. 
If set to ‘1’, PECI is overriding the Minimum 
Performance input. If clear (0), OS has 
control over Minimum Performance input. 
Default value is 0. 


Log bits indicating changes to Guaranteed & 
excursions to Minimum (R/W) 


If CPUID.O6H:EAX.[7] = 1 


Guaranteed_Performance_Change (R/WCO) 
See Section 14.4.5, “HWP Feedback”. 


If CPUID.O6H:EAX.[7] = 1 


Reserved 


Excursion_To_Minimum (R/WCO) 
See Section 14.4.5, “HWP Feedback”. 


If CPUID.O6H:EAX.[7] = 1 


63:3 


Reserved 


802H 


2050 


IA32_X2APIC_APICID 


x2APIC ID Register (R/O) 
See x2APIC Specification. 


If CPUID.O1H:ECX[21] = 1 
&& 1A32_APIC_BASE.[10] = 
1 


803H 


2051 


IA32_X2APIC_VERSION 


x2APIC Version Register (R/O) 


If CPUID.O1H:ECX.[21] = 1 
&& 1A32_APIC_BASE.[10] = 
1 


808H 


2056 


IA32_X2APIC_TPR 


x2APIC Task Priority Register (R/W) 


If CPUID.O1H:ECX.[21] = 1 
&& 1A32_APIC_BASE.[10] = 
1 
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80AH | 2058 IA32_X2APIC_PPR x2APIC Processor Priority Register (R/O) If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
80BH | 2059 IA32_X2APIC_EOI x2APIC EOI Register (W/O) If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
80DH | 2061 IA32_X2APIC_LDR x2APIC Logical Destination Register (R/O) | If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
80FH | 2063 IA32_X2APIC_SIVR x2APIC Spurious Interrupt Vector Register | If CPUID.O1H:ECX.[21] = 1 
(R/W) &&1IA32_APIC_BASE,[10] = 
1 
810H | 2064 IA32_X2APIC_ISRO x2APIC In-Service Register Bits 31:0 (R/O) | If CPUID.O1H:ECX [21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
811H | 2065 IA32_X2APIC_ISR1 x2APIC In-Service Register Bits 63:32 (R/O) | If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
812H | 2066 IA32_X2APIC_ISR2 x2APIC In-Service Register Bits 95:64 (R/O) | If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
813H | 2067 IA32_X2APIC_ISR3 x2APIC In-Service Register Bits 127:96 If CPUID.O1H:ECX.[21] = 1 
(R/O) &&1A32_APIC_BASE,[10] = 
1 
814H | 2068 IA32_X2APIC_ISR4 x2APIC In-Service Register Bits 159:128 If CPUID.O1H:ECX[21] = 1 
(R/O) &&1A32_APIC_BASE,[10] = 
1 
815H | 2069 IA32_X2APIC_ISR5 x2APIC In-Service Register Bits 191:160 If CPUID.O1H:ECX.[21] = 1 
(R/O) &&1A32_APIC_BASE,[10] = 
1 
816H | 2070 IA32_X2APIC_ISR6 x2APIC In-Service Register Bits 223:192 If CPUID.O1H:ECX.[21] = 1 
(R/O) &&1A32_APIC_BASE,[10] = 
1 
817H | 2071 IA32_X2APIC_ISR7 x2APIC In-Service Register Bits 255:224 If CPUID.O1H:ECX.[21] = 1 
(R/O) &&1A32_APIC_BASE,[10] = 
1 
818H | 2072 IA32_X2APIC_TMRO x2APIC Trigger Mode Register Bits 31:0 If CPUID.O1H:ECX.[21] = 1 
(R/O) &&1A32_APIC_BASE,[10] = 
1 
819H | 2073 IA32_X2APIC_TMR1 x2APIC Trigger Mode Register Bits 63:32 If CPUID.O1H:ECX.[21] = 1 
(R/O) &&1A32_APIC_BASE,[10] = 
1 
81AH | 2074 IA32_X2APIC_TMR2 x2APIC Trigger Mode Register Bits 95:64 If CPUID.O1H:ECX.[21] = 1 
(R/O) &&1A32_APIC_BASE,[10] = 
1 
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81BH | 2075 IA32_X2APIC_TMR3 x2APIC Trigger Mode Register Bits 127:96 | If CPUID.O1H:ECX.[21] = 1 
(R/O) && 1IA32_APIC_BASE,[10] = 
1 
81CH | 2076 IA32_X2APIC_TMR4 x2APIC Trigger Mode Register Bits If CPUID.O1H:ECX.[21] = 1 
159:128 (R/O) &&1IA32_APIC_BASE,[10] = 
1 
81DH | 2077 IA32_X2APIC_TMR5 x2APIC Trigger Mode Register Bits If CPUID.O1H:ECX.[21] = 1 
191:160 (R/O) && 1IA32_APIC_BASE,[10] = 
1 
81EH | 2078 IA32_X2APIC_TMR6 x2APIC Trigger Mode Register Bits If (CPUID.O1H:ECX.[21] = 1 
223:192 (R/O) && 1IA32_APIC_BASE,[10] = 
1) 
81FH | 2079 IA32_X2APIC_TMR7 x2APIC Trigger Mode Register Bits If CPUID.O1H:ECX.[21] = 1 
255:224 (R/O) && 1A32_APIC_BASE,[10] = 
1 
820H | 2080 IA32_X2APIC_IRRO x2APIC Interrupt Request Register Bits If CPUID.O1H:ECX.[21] = 1 
31:0 (R/O) &&1IA32_APIC_BASE,[10] = 
1 
821H | 2081 IA32_X2APIC_IRR1 x2APIC Interrupt Request Register Bits If CPUID.O1H:ECX.[21] = 1 
63:32 (R/O) && 1IA32_APIC_BASE,[10] = 
1 
822H | 2082 IA32_X2APIC_IRR2 x2APIC Interrupt Request Register Bits If CPUID.O1H:ECX.[21] = 1 
95:64 (R/O) &&1IA32_APIC_BASE,[10] = 
1 
823H | 2083 IA32_X2APIC_IRR3 x2APIC Interrupt Request Register Bits If CPUID.O1H:ECX.[21] = 1 
127:96 (R/O) &&1IA32_APIC_BASE,[10] = 
1 
824H | 2084 IA32_X2APIC_IRR4 x2APIC Interrupt Request Register Bits If CPUID.O1H:ECX.[21] = 1 
159:128 (R/O) && IA32_APIC_BASE,[10] = 
1 
825H | 2085 IA32_X2APIC_IRRS x2APIC Interrupt Request Register Bits If CPUID.O1H:ECX.[21] = 1 
191:160 (R/O) && IA32_APIC_BASE,[10] = 
1 
826H | 2086 IA32_X2APIC_IRR6 x2APIC Interrupt Request Register Bits If CPUID.O1H:ECX.[21] = 1 
223:192 (R/O) && 1IA32_APIC_BASE,[10] = 
1 
827H | 2087 IA32_X2APIC_IRR7 x2APIC Interrupt Request Register Bits If CPUID.O1H:ECX.[21] = 1 
255:224 (R/O) && 1A32_APIC_BASE,[10] = 
1 
828H | 2088 IA32_X2APIC_ESR x2APIC Error Status Register (R/W) If CPUID.O1H:ECX.[21] = 1 
&& 1IA32_APIC_BASE,[10] = 
1 
82FH | 2095 IA32_X2APIC_LVT_CMCI x2APIC LVT Corrected Machine Check If CPUID.O1H:ECX.[21] = 1 
Interrupt Register (R/W) &&1A32_APIC_BASE[10] = 
1 


Vol.4 2-45 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-2. IA-32 Architectural MSRs (Contd.) 


Register Architectural MSR Name / Bit Fields 
Address (Former MSR Name) MSR/Bit Description Comment 
Hex | Decimal 
830H | 2096 IA32_X2APIC_ICR x2APIC Interrupt Command Register (R/W) | If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
832H | 2098 IA32_X2APIC_LVT_TIMER x2APIC LVT Timer Interrupt Register (R/W) | If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
833H | 2099 IA32_X2APIC_LVT_THERMAL x2APIC LVT Thermal Sensor Interrupt If CPUID.O1H:ECX.[21] = 1 
Register (R/W) &&1A32_APIC_BASE,[10] = 
1 
834H | 2100 IA32_X2APIC_LVT_PMI x2APIC LVT Performance Monitor Interrupt | If CPUID.O1H:ECX[21] = 1 
Register (R/W) &&1A32_APIC_BASE,[10] = 
1 
835H | 2101 IA32_X2APIC_LVT_LINTO x2APIC LVT LINTO Register (R/W) If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
836H | 2102 IA32_X2APIC_LVT_LINT1 x2APIC LVT LINT1 Register (R/W) If CPUID.O1H:ECX[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
837H | 2103 IA32_X2APIC_LVT_ERROR x2APIC LVT Error Register (R/W) If CPUID.O1H:ECX[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
838H | 2104 IA32_X2APIC_INIT_COUNT x2APIC Initial Count Register (R/W) If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
839H | 2105 IA32_X2APIC_CUR_COUNT x2APIC Current Count Register (R/O) If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
83EH | 2110 IA32_X2APIC_DIV_CONF x2APIC Divide Configuration Register (R/W) | If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
83FH | 2111 IA32_X2APIC_SELF_IPI x2APIC Self IPI Register (W/O) If CPUID.O1H:ECX.[21] = 1 
&&1A32_APIC_BASE,[10] = 
1 
981H | 2433 IA32_TME_CAPABILITY Memory Encryption Capability MSR If CPUID.O7H:ECX.[13] = 1 
0 Support for AES-XTS 128-bit encryption 
algorithm. 
(NIST standard) 
30:1 Reserved. 
31 TME encryption bypass supported. 
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35:32 


MK_TME_MAX_KEYID_BITS 


Number of bits which can be allocated for 
usage as key identifiers for multi-key 
memory encryption. 

4 bits allow for a maximum value of 15, 
which could address 32K keys. 


Zero if MKTME is not supported. 


50:36 


MK_TME_MAX_KEYS 


Indicates the maximum number of keys 
which are available for usage. 


This value may not be a power of 2. 


KeylD O is specially reserved and is not 
accounted for in this field. 


63:51 


Reserved. 


982H 


2434 


IA32_TME_ACTIVATE 


Memory Encryption Activation MSR 


This MSR is used to lock the MSRs listed 
below. Any write to the following MSRs will 
be ignored after they are locked. The lock is 
reset when CPU is reset. 


= 1A32_TME_ACTIVATE 
* [A32_TME_EXCLUDE_MASK 
« [A32_TME_EXCLUDE_BASE 


Note that [A32_TME_EXCLUDE_MASK and 
IA32_TME_EXCLUDE_BASE must be 
configured before |[A32_TME_ACTIVATE. 


Lock RO - Will be set upon successful 
WRMSR (or first SMI); written value ignored. 


If CPUID.O7H:ECX.[1 3] = 1 


Hardware Encryption Enable 

This bit also enables MKTME; MKTME 
cannot be enabled without enabling 
encryption hardware. 

Key Select 

0: Create a new TME key (expected 
cold/warm boot). 


1: Restore the TME key from storage 
(Expected when resume from standby). 


Save TME Key for Standby 


Save key into storage to be used when 
resume from standby. 


Note: This may not be supported in all 
processors. 
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7:4 


TME Policy/Encryption Algorithm 


Only algorithms enumerated in 
IA32_TME_CAPABILITY are allowed. 


For example: 0000 - AES-XTS-128. 
Other values are invalid. 


30:8 


Reserved. 


31 


35:32 


TME Encryption Bypass Enable 
When encryption hardware is enabled: 


* Total Memory Encryption is enabled 
using a CPU generated ephemeral key 
based on a hardware random number 
generator when this bit is set to 0. 

* Total Memory Encryption is bypassed (no 
encryption/decryption for KeyIDO) when 
this bit is set to 1. 

Software must inspect Hardware 

Encryption Enable (bit 1) and TME 

encryption bypass Enable (bit 31) to 

determine if TME encryption is enabled. 


MK_TME_KEYID_BITS 


Reserved if MKTME is not enumerated, 
otherwise: 


The number of key identifier bits to allocate 
to MKTME usage. Similar to enumeration, 
this is an encoded value. 


Writing a value greater than 
MK_TME_MAX_KEYID_BITS will result in 
#GP. 


Writing a non-zero value to this field will 

#GP if bit 1 of EAX (Hardware Encryption 
Enable) is not also set to ‘1, as encryption 
hardware must be enabled to use MKTME. 


Example: To support 255 keys, this field 
would be set to a value of 8. 


47:36 


Reserved. 


63:48 


MK_TME_CRYPTO_ALGS 


Reserved if MKTME is not enumerated, 
otherwise: 


Bit 48: AES-XTS 128 
Bit 63:49: Reserved (#GP) 


Bitmask for BIOS to set which encryption 
algorithms are allowed for MKTME, would 
be later enforced by the key loading ISA (‘1 
= allowed). 


983H | 2435 
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11 Enable: When set to ‘1’, then 
TME_EXCLUDE_BASE and 
TME_EXCLUDE_MASK are used to define an 
exclusion region for TME/MKTME (for 
KeylD=0). 
MAXPHYSADDR-1:12 TMEEMASK: This field indicates the bits 
that must match TMEEBASE in order to 
qualify as a TME/MKTME (for KeyID=0) 
exclusion memory range access. 
63:MAXPHYSADDR Reserved; must be zero. 
984H | 2436 IA32_TME_EXCLUDE_BASE Memory Encryption Exclude Base If CPUID.O7H:ECX.[13] = 1 
11:0 Reserved. 
MAXPHYSADDR-1:12 TMEEBASE: Base physical address to be 
excluded for TME/MKTME (for KeyID=0) 
encryption. 
63:MAXPHYSADDR Reserved; must be zero. 
9S0H_ | 2448 IA32_COPY_STATUS* Status of Most Recent Platform to Local or | IF ((CPUID.19H:EBX[4] = 1) 
Local to Platform Copies (R/O) && (CPUID.(07H,0).ECX[23] 
= 1)) 
0 IWKEY_COPY_SUCCESSFUL: Status of most | IF ((CPUID.19H:EBX[4] = 1) 
recent copy to or from IWKeyBackup && (CPUID.(07H,0).ECX[23] 
= 1)) 
63:1 Reserved 
991H | 2449 1A32_IWKEYBACKUP_STATUS* Information about IWKeyBackup Register IF ((CPUID.19H:EBX[4] = 1) 


(R/O) 


&& (CPUID.(07H,0).ECX[23] 
=1)) 


Backup/Restore Valid 


Cleared when a write to IWKeyBackup is 
initiated, and then set when the latest 
write of IWKeyBackup has been written to 
storage that persists across S3/S4 sleep 
state. If S3/S4 is entered between when an 
IWKeyBackup write occurs and when this 
bit is set, then |WKeyBackup may not be 
recovered after S3/S4 exit. During S3/S4 
sleep state exit (system wake up), this bit is 
cleared. It is set again when IWKeyBackup is 
restored from persistent storage and thus 
available to be copied to IWKey using 
IA32_COPY_PLATFORM_TO_LOCAL MSR. 
Another write to IWKeyBackup (via 
IA32_COPY_LOCAL_TO_PLATFORM MSR) 
may fail if a previous write has not yet set 
this bit. 


IF ((CPUID.1 SH:EBX[4] = 1) 
&& (CPUID.(07H,0).ECX[23] 


=) 


Reserved 
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Backup Key Storage Read/Write Error 


Updated prior to backup/restore valid being 
set. Set when an error is encountered while 
backing up or restoring a key to persistent 
storage. 


IF ((CPUID.1 9H:EBX[4] = 1) 
&& (CPUID.(07H,0).ECX[23] 


=1)) 


63:4 


IWKeyBackup Consumed 


Set after the previous backup operation has 
been consumed by the platform. This does 
not indicate that the system is ready for a 
second IwWKeyBackup write as the previous 
IWKeyBackup write may still need to set 
Backup/restore valid. 


Reserved 


IF ((CPUID.1 9H:EBX[4] = 1) 
&& (CPUID.(07H,0).ECX[23] 


=1)) 


C80H | 3200 


C81H | 3201 


IA32_DEBUG_INTERFACE 


Silicon Debug Feature Control (R/W) 


If CPUID.O1H:ECX.[11] = 1 


0 


Enable (R/W) 


BIOS set 1 to enable Silicon debug features. 
Default is 0. 


If CPUID.O1H:ECX.[1 1] = 1 


29:1 


Reserved 


30 


31 


Lock (R/W): If 1, locks any further change to 
the MSR. The lock bit is set automatically on 
the first SMI assertion even if not explicitly 
set by BIOS. Default is 0. 


Debug Occurred (R/O): This “sticky bit" is set 
by hardware to indicate the status of bit 0. 
Default is 0. 


If CPUID.O1H:ECX.[1 1] = 1 


If CPUID.O1H:ECX.[1 1] = 1 


63:32 
IA32_L3_QOS_CFG 


Reserved 
L3 QOS Configuration (R/W) 


If ( CPUID(EAX=10H, 
ECX=1):ECX[2] = 1) 


Enable (R/W) 


Set 1 to enable L3 CAT masks and COS to 
operate in Code and Data Prioritization 
(CDP) mode. 


63:1 


Reserved. Attempts to write to reserved 
bits result in a #GP(O). 


C82H | 3202 


IA32_L2_QOS_CFG 


L2 QOS Configuration (R/W) 


If ( CPUID(EAX=10H, 
ECX=2):ECX [2] = 1) 


Enable (R/W) 


Set 1 to enable L2 CAT masks and COS to 
operate in Code and Data Prioritization 
(CDP) mode. 


63:1 


Reserved. Attempts to write to reserved 
bits result in a #GP(O). 


C8DH | 3213 


IA32_QM_EVTSEL 


Monitoring Event Select Register (R/W) 


If ( CPUID.(EAX=07H, 
ECX=0):EBX.[12] = 1) 
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7:0 Event ID: ID of a supported monitoring 
event to report via IA32_QM_CTR. 
31:8 Reserved 
N+31:32 Resource Monitoring ID: ID for monitoring N = Ceil (Logg ( 
hardware to report monitored data via CPUID.(EAX= OFH, 
1A32_QM_CTR. ECX=0H).EBX[31:0] +1)) 
63:N+32 Reserved 
C8EH | 3214 IA32_QM_CTR Monitoring Counter Register (R/O) If ( CPUID.(EAX=07H, 
ECX=0):EBX.[12] = 1 ) 
61:0 Resource Monitored Data 
62 Unavailable: If 1, indicates data for this 
RMID is not available or not monitored for 
this resource or RMID. 
63 Error: If 1, indicates an unsupported RMID 
or event type was written to 
IA32_PQR_QM_EVTSEL. 
C8FH | 3215 IA32_PQR_ASSOC Resource Association Register (R/W) If ((CPUID.(EAX=07H, 
ECX=0):EBX[1 2] =1) or 
(CPUID.(EAX=07H, 
ECX=0):EBX[15] =1 ) ) 
N-1:0 Resource Monitoring ID (R/W): ID for N = Ceil (Logg ( 
monitoring hardware to track internal CPUID.(EAX= OFH, 
operation, e.g., memory access. ECX=0H).EBX[31:0] +1)) 
31:N Reserved 
63:32 COS (R/W): The class of service (COS) to If ( CPUID.(EAX=07H, 
enforce (on writes); returns the current COS | ECX=0):E€BX.[15] = 1 ) 
when read. 
C9OH- | 3216- | Reserved MSR Address Space for CAT | See Section 17.19.4.1, “Enumeration and 
D8FH_ | 3471 Mask Registers Detection Support of Cache Allocation 
Technology”. 
C9OH | 3216 IA32_L3_MASK_0 L3 CAT Mask for COSO (R/W) If (CPUID.(EAX=10H, 
ECX=0H):EBX[1] != 0) 
31:0 Capacity Bit Mask (R/W) 
63:32 Reserved 
C9OH+ | 3216+n | IA32_L3_MASK_n L3 CAT Mask for COSn (R/W) n = CPUID.(EAX=10H, 
n ECX=1H):EDX[15:0] 
31:0 Capacity Bit Mask (R/W) 
63:32 Reserved 
D1OH- | 3344- | Reserved MSR Address Space for L2 See Section 17.19.4.1, “Enumeration and 
D4FH | 3407 CAT Mask Registers Detection Support of Cache Allocation 
Technology”. 
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DIOH | 3344 IA32_L2_MASK_O 


L2 CAT Mask for COSO (R/W) 


If (CPUID.(EAX=10H, 
ECX=0H):EBX[2] != 0) 


31:0 


Capacity Bit Mask (R/W) 


63:32 


Reserved 


D10H+ | 3344+n | IA32_L2_MASK_n 


L2 CAT Mask for COSn (R/W) 


n = CPUID.(EAX=10H, 
ECX=2H):€DX[15:0] 


31:0 


Capacity Bit Mask (R/W) 


63:32 
D9SOH | 3472 IA32_BNDCFGS 


Reserved 


Supervisor State of MPX Configuration 
(R/w) 


If (CPUID.(EAX=07H, 
ECX=0H):EBX[14] = 1) 


EN: Enable Intel MPX in supervisor mode. 


BNDPRESERVE: Preserve the bounds 
registers for near branch instructions in the 
absence of the BND prefix. 


11:2 


Reserved, must be zero. 


63:12 


Base Address of Bound Directory. 


D91H | 3473 I[A32_COPY_LOCAL_TO_PLATFORM* 


Copy Local State to Platform State (W) 


IF ((CPUID.1 9H:EBX[4] = 1) 
&& (CPUID.(EAX=07H, 
ECX=0H).ECX[23] = 1)) 


IWKeyBackup 
Copy IWKey to IWKeyBackup 


IF ((CPUID.19H:EBX[4] = 1) 
&& (CPUID.(EAX=07H, 
ECX=0H).ECX[23] = 1)) 


63:1 


Reserved 


D92H | 3474 |A32_COPY_PLATFORM_TO_LOCAL* 


Copy Platform State to Local State (W) 


IF ((CPUID.1 9H:EBX[4] = 1) 
&& (CPUID.(EAX=07H, 
ECX=0H).ECX[23] = 1) 


IWKeyBackup 
Copy IWKeyBackup to IWKey 


IF ((CPUID.19H:EBX[4] = 1) 
&& (CPUID.(EAX=07H, 
ECX=0H).ECX[23] = 1)) 


63:1 


Reserved 


DAOH | 3488 IA32_XSS 


Extended Supervisor State Mask (R/W) 


If( CPUID.(ODH, 1):EAX.[3] = 
1 


7:0 Reserved. 

8 Trace Packet Configuration State (R/W) 
10:9 Reserved. 

11 CET_U State (R/W) 

12 CET_S State (R/W) 

13 HDC State (R/W) 

63:14 Reserved. 
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DBOH | 3504 IA32_PKG_HDC_CTL Package Level Enable/disable HDC (R/W) If CPUID.OGH:EAX.[13] = 1 
0 HDC_Pkg_Enable (R/W) If CPUID.OGH:EAX,[13] = 1 
Force HDC idling or wake up HDC-idled 
logical processors in the package. See 
Section 14.5.2, “Package level Enabling 
HDC". 
63:1 Reserved 
DB1H | 3505 IA32_PM_CTL1 Enable/disable HWP (R/W) If CPUID.OGH:EAX.[13] = 1 
0 HDC_Allow_Block (R/W) If CPUID.OGH:EAX,[13] = 1 
Allow/Block this logical processor for 
package level HDC control. See Section 
14.5.3. 
63:1 Reserved 
DB2H | 3506 IA32_THREAD_STALL Per-Logical_Processor HDC Idle Residency | If CPUID.O6H:EAX.[13] = 1 
(R/O) 
63:0 Stall_Cycle_Cnt (R/W) If CPUID.OGH:EAX,[1 3] = 1 
Stalled cycles due to HDC forced idle on this 
logical processor. See Section 14.5.4.1. 
17DOH | 6096 IA32_HW_FEEDBACK_PTR Hardware Feedback Interface Pointer If CPUID.O6GH:EAX.[19] = 1 
0 Valid (R/W) 
When set to 1, indicates a valid pointer is 
programmed into the ADDR field of the 
MSR. 
11:1 Reserved 
(MAXPHYADDR-1):12 ADDR (R/W) 
Physical address of the page frame of the 
first page of the hardware feedback 
interface structure. 
63:MAXPHYADDR Reserved 
17D1H | 6097 IA32_HW_FEEDBACK_CONFIG Hardware Feedback Interface Configuration | If CPUID.O6H:EAX.[19] = 1 
0 Enable (R/W) 
When set to 1, enables the hardware 
feedback interface. 
63:1 Reserved 
4000_ Reserved MSR Address Space All existing and future processors will not 
OOOOH implement MSRs in this range. 
4000_ 
OOFFH 
COO0_ IA32_EFER Extended Feature Enables If ( 
0080H CPUID.80000001H:EDX.[2 
0} || 
CPUID.80000001H:EDX.[2 
9]) 
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Table 2-2. IA-32 Architectural MSRs (Contd.) 


Register Architectural MSR Name / Bit Fields 
Address (Former MSR Name) MSR/Bit Description Comment 
Hex | Decimal 
0 SYSCALL Enable: IA32_EFER.SCE (R/W) 
Enables SYSCALL/SYSRET instructions in 
64-bit mode. 
7) Reserved 
8 IA-32e Mode Enable: |A32_EFER.LME (R/w) 
Enables |A-32e mode operation. 
9 Reserved 
10 IA-32e Mode Active: IA32_EFER.LMA (R) 
Indicates |A-32e mode is active when set. 
11 Execute Disable Bit Enable: |A32_EFER.NXE 
(R/W) 
63:12 Reserved 
Co00_ IA32_STAR System Call Target Address (R/W) If 
0081H CPUID.80000001:EDX[29] 
=1 
CO00_ IA32_LSTAR |A-32e Mode System Call Target Address If 
0082H (R/W) CPUID.80000001:EDX[29] 
Target RIP for the called procedure when =1 
SYSCALL is executed in 64-bit mode. 
CO00_ IA32_CSTAR IA-32e Mode System Call Target Address If 
0083H (R/W) CPUID.80000001:EDX.[29] 
Not used, as the SYSCALL instruction is not | = 1 
recognized in compatibility mode. 
Coo0_ IA32_FMASK System Call Flag Mask (R/W) If 
0084H CPUID.80000001:EDX[29] 
=1 
Coo0_ IA32_FS_BASE Map of BASE Address of FS (R/W) If 
0100H CPUID.80000001:EDX[29] 
=1 
Coo0_ IA32_GS_BASE Map of BASE Address of GS (R/W) If 
0101H CPUID.80000001:EDX.[29] 
=1 
CO00_ IA32_KERNEL_GS_BASE Swap Target of BASE Address of GS (R/W) | If 
0102H CPUID.80000001:EDX[29] 
=1 
COOo0_ IA32_TSC_AUX Auxiliary TSC (RW) If CPUID.B0000001H: 
0103H EDX[27] = 1 or 
CPUID.(EAX=7,ECX=0):ECX[ 
bit 22] =1 
31:0 AUX: Auxiliary signature of TSC. 
63:32 Reserved 
NOTES: 


1. In processors based on Intel NetBurst® microarchitecture, MSR addresses 180H-197H are supported, software must treat them as 
model-specific. Starting with Intel Core Duo processors, MSR addresses 180H-185H, 188H-197H are reserved. 
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2. The *_ADDR MSRs may or may not be present; this depends on flag settings in IA32_MCi_STATUS. See Section 15.3.2.3 and Section 
15.3.2.4 for more information. 


3. MAXPHYADDR is reported by CPUID.B0000008H:EAX[7:0]. 
4. Further details on Key Locker and usage of this MSR can be found here: 


https://software.intel.com/content/www/us/en/develop/download/intel-key-locker-specification.html. 


ae MSRS IN THE INTEL® CORE™ 2 PROCESSOR FAMILY 


Table 2-3 lists model-specific registers (MSRs) for Intel Core 2 processor family and for Intel Xeon processors 
based on Intel Core microarchitecture, architectural MSR addresses are also included in Table 2-3. These proces- 
sors have a CPUID signature with DisplayFamily_DisplayModel of 06_OFH, see Table 2-1. 


MSRs listed in Table 2-2 and Table 2-3 are also supported by processors based on the Enhanced Intel Core micro- 
architecture. Processors based on the Enhanced Intel Core microarchitecture have the CPUID signature 
DisplayFamily_DisplayModel of 06_17H. 


The column “Shared/Unique” applies to multi-core processors based on Intel Core microarchitecture. “Unique” 
means each processor core has a separate MSR, or a bit field in an MSR governs only a core independently. 
“Shared” means the MSR or the bit field in an MSR address governs the operation of both processor cores. 


Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
OH 0 IA32_P5_MC_ADDR Unique See Section 2.23, “MSRs in Pentium Processors.” 
1H 1 IA32_P5_MC_TYPE Unique See Section 2.23, “MSRs in Pentium Processors.” 
6H 6 IA32_MONITOR_FILTER_SIZE Unique See Section 8.10.5, “Monitor/Mwait Address Range 
Determination.” and Table 2-2. 
10H 16 IA32_TIME_STAMP_COUNTER Unique See Section 17.17, “Time-Stamp Counter,” and see 
Table 2-2. 
17H 23 IA32_PLATFORM_ID Shared Platform ID (R) 
See Table 2-2. 
17H 23 MSR_PLATFORM_ID Shared Model Specific Platform ID (R) 
7:0 Reserved 
12:8 Maximum Qualified Ratio (R) 
The maximum allowed bus ratio. 
49:13 Reserved 
52:50 See Table 2-2. 
63:53 Reserved 
1BH 27 IA32_APIC_BASE Unique See Section 10.4.4, “Local APIC Status and Location” and 
Table 2-2. 
2AH 42 MSR_EBL_CR_POWERON Shared Processor Hard Power-On Configuration (R/W) 
Enables and disables processor features; (R) indicates 
current processor configuration. 
0 Reserved 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
1 Data Error Checking Enable (R/W) 
1 = Enabled; 0 = Disabled 
Note: Not all processors implement R/W. 
2 Response Error Checking Enable (R/W) 
1 = Enabled; 0 = Disabled 
Note: Not all processor implements R/W. 
3 MCERR# Drive Enable (R/w) 
1 = Enabled; 0 = Disabled 
Note: Not all processors implement R/W. 
4 Address Parity Enable (R/W) 
1 = Enabled; 0 = Disabled 
Note: Not all processors implement R/W. 
5 Reserved 
6 Reserved 
7 BINIT# Driver Enable (R/W) 
1 = Enabled; 0 = Disabled 
Note: Not all processors implement R/W. 
8 Output Tri-state Enabled (R/O) 
1 = Enabled; 0 = Disabled 
9 Execute BIST (R/O) 
1 = Enabled; 0 = Disabled 
10 MCERR# Observation Enabled (R/O) 
1 = Enabled; 0 = Disabled 
11 Intel TXT Capable Chipset. (R/O) 
1 = Present; 0 = Not Present 
12 BINIT# Observation Enabled (R/O) 
1 = Enabled; 0 = Disabled 
13 Reserved 
14 1 MByte Power on Reset Vector (R/O) 
1 = 1 MByte; 0 = 4 GBytes 
15 Reserved 
17:16 APIC Cluster ID (R/O) 
18 N/2 Non-Integer Bus Ratio (R/O) 
O = Integer ratio; 1 = Non-integer ratio 
19 Reserved 
21:20 Symmetric Arbitration ID (R/O) 
26:22 Integer Bus Frequency Ratio (R/O) 


2-56 Vol. 4 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Shared/ 
Unique 


Bit Description 


3AH 


58 


MSR_FEATURE_CONTROL 


Unique 


Control Features in Intel 64 Processor (R/W) 
See Table 2-2. 


Unique 


SMRR Enable (R/WL) 


When this bit is set and the lock bit is set, this makes the 
SMRR_PHYS_BASE and SMRR_PHYS_MASK registers 
read visible and writeable while in SMM. 


40H 


64 


MSR_LASTBRANCH_O_FROM_IP 


Unique 


Last Branch Record 0 From IP (R/W) 

One of four pairs of last branch record registers on the 
last branch record stack. The From_IP part of the stack 
contains pointers to the source instruction. See also: 


* Last Branch Record Stack TOS at 1C9SH. 
= Section 17.5. 


41H 


65 


MSR_LASTBRANCH_1_FROM_IP 


Unique 


Last Branch Record 1 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROML_IP. 


42H 


66 


MSR_LASTBRANCH_2_FROM_IP 


Unique 


Last Branch Record 2 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


43H 


67 


MSR_LASTBRANCH_3_FROM_IP 


Unique 


Last Branch Record 3 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


60H 


96 


MSR_LASTBRANCH_O_TO_IP 


Unique 


Last Branch Record 0 To IP (R/W) 


One of four pairs of last branch record registers on the 
last branch record stack. This To_IP part of the stack 
contains pointers to the destination instruction. 


61H 


97 


MSR_LASTBRANCH_1_TO_IP 


Unique 


Last Branch Record 1 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 


62H 


98 


MSR_LASTBRANCH_2_TO_IP 


Unique 


Last Branch Record 2 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 


63H 


99 


MSR_LASTBRANCH_3_TO_IP 


Unique 


Last Branch Record 3 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 


79H 


121 


1A32_BlOS_UPDT_TRIG 


Unique 


BIOS Update Trigger Register (W) 
See Table 2-2. 


8BH 


139 


1A32_BlOS_SIGN_ID 


Unique 


BIOS Update Signature ID (RO) 
See Table 2-2. 


AOH 


160 


MSR_SMRR_PHYSBASE 


Unique 


System Management Mode Base Address register (WO in 
SMM) 

Model-specific implementation of SMRR-like interface, 
read visible and write only in SMM. 


11:0 


Reserved 


31:12 


PhysBase: SMRR physical Base Address. 


63:32 


Reserved 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Shared/ 
Unique 


Bit Description 


A1H 


161 


MSR_SMRR_PHYSMASK 


Unique 


System Management Mode Physical Address Mask 
register (WO in SMM) 

Model-specific implementation of SMRR-like interface, 
read visible and write only in SMM. 


10:0 


Reserved 


11 


Valid: Physical address base and range mask are valid. 


31:12 


PhysMask: SMRR physical address range mask. 


63:32 


Reserved 


C1H 


193 


IA32_PMCO 


Unique 


Performance Counter Register 
See Table 2-2. 


C2H 


194 


IA32_PMC1 


Unique 


Performance Counter Register 
See Table 2-2. 


CDH 


205 


MSR_FSB_FREQ 


Shared 


Scaleable Bus Speed(RO) 


This field indicates the intended scaleable bus clock speed 
for processors based on Intel Core microarchitecture. 


2:0 


101B: 100 MHz (FSB 400) 
001B: 133 MHz (FSB 533) 
011B: 167 MHz (FSB 667) 
010B: 200 MHz (FSB 800) 
OOOB: 267 MHz (FSB 1067) 
100B: 333 MHz (FSB 1333) 


133.33 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is 001B. 
166.67 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is 011B. 


266.67 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is OOOB. 


333.33 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is 100B. 


63:3 


Reserved 


CDH 


205 


MSR_FSB_FREQ 


Shared 


Scaleable Bus Speed(RO) 


This field indicates the intended scaleable bus clock speed 
for processors based on Enhanced Intel Core 
microarchitecture. 


2:0 


101B: 100 MHz (FSB 400) 
001B: 133 MHz (FSB 533) 
011B: 167 MHz (FSB 667) 
010B: 200 MHz (FSB 800) 
OOOB: 267 MHz (FSB 1067) 
100B: 333 MHz (FSB 1333) 
110B: 400 MHz (FSB 1600) 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
133.33 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is 001B. 
166.67 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is 011B. 
266.67 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is 110B. 
333.33 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is 111B. 
63:3 Reserved 
€7H 231 IA32_MPERF Unique Maximum Performance Frequency Clock Count (RW) 
See Table 2-2. 
E8H 232 | IA32_APERF Unique Actual Performance Frequency Clock Count (RW) 
See Table 2-2. 
FEH 254 | IA32_MTRRCAP Unique See Table 2-2. 
11 Unique SMRR Capability Using MSR OAOH and OA1H (R) 
174H 372 | IA32_SYSENTER_CS Unique See Table 2-2. 
175H 373 | IA32_SYSENTER_ESP Unique See Table 2-2. 
176H 374 | IA32_SYSENTER_EIP Unique See Table 2-2. 
179H 377 | 1A32_MCG_CAP Unique See Table 2-2. 
17AH 378 | IA32_MCG_STATUS Unique Global Machine Check Status 
0 RIPV 
When set, bit indicates that the instruction addressed by 
the instruction pointer pushed on the stack (when the 
machine check was generated) can be used to restart the 
program. If cleared, the program cannot be reliably 
restarted. 
1 EIPV 
When set, bit indicates that the instruction addressed by 
the instruction pointer pushed on the stack (when the 
machine check was generated) is directly associated with 
the error. 
2 MCIP 
When set, bit indicates that a machine check has been 
generated. If a second machine check is detected while 
this bit is still set, the processor enters a shutdown state. 
Software should write this bit to O after processing a 
machine check exception. 
63:3 Reserved 
186H 390 | IA32_PERFEVTSELO Unique See Table 2-2. 
187H 391 | IA32_PERFEVTSEL1 Unique See Table 2-2. 
198H 408 | IA32_PERF_STATUS Shared See Table 2-2. 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
198H 408 |MSR_PERF_STATUS Shared Current performance status. See Section 14.1.1, 
“Software Interface For Initiating Performance State 
Transitions”. 
15:0 Current Performance State Value 
30:16 Reserved 
31 XE Operation (R/O). 
If set, XE operation is enabled. Default is cleared. 
39:32 Reserved 
44:40 Maximum Bus Ratio (R/O) 
Indicates maximum bus ratio configured for the processor. 
45 Reserved 
46 Non-Integer Bus Ratio (R/O) 
Indicates non-integer bus ratio is enabled. Applies 
processors based on Enhanced Intel Core 
microarchitecture. 
63:47 Reserved 
199H 409 | IA32_PERF_CTL Unique See Table 2-2. 
19AH 410 | IA32_CLOCK_MODULATION Unique Clock Modulation (R/W) 
See Table 2-2. 
IA32_CLOCK_MODULATION MSR was originally named 
IA32_THERM_CONTROL MSR. 
19BH 411 IA32_THERM_INTERRUPT Unique Thermal Interrupt Control (R/W) 
See Table 2-2. 
19CH 412 | IA32_THERM_STATUS Unique Thermal Monitor Status (R/W) 
See Table 2-2. 
19DH 413 | MSR_THERM2_CTL Unique Thermal Monitor 2 Control 
15:0 Reserved 
16 TM_SELECT (R/W) 
Mode of automatic thermal monitor: 
Q= Thermal Monitor 1 (thermally-initiated on-die 
modulation of the stop-clock duty cycle). 
1 = Thermal Monitor 2 (thermally-initiated frequency 
transitions). 
If bit 3 of the [A32_MISC_ENABLE register is cleared, 
TM_SELECT has no effect. Neither TM1 nor TM2 are 
enabled. 
63:16 Reserved 
1A0H 416 | IA32_MISC_ENABLE Enable Misc. Processor Features (R/W) 
Allows a variety of processor functions to be enabled and 
disabled. 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Shared/ 
Unique 


Bit Description 


Fast-Strings Enable 
See Table 2-2. 


Reserved 


Unique 


Automatic Thermal Control Circuit Enable (R/W) 
See Table 2-2. 


Reserved 


Shared 


Performance Monitoring Available (R) 
See Table 2-2. 


Reserved 


Hardware Prefetcher Disable (R/W) 

When set, disables the hardware prefetcher operation on 
streams of data. When clear (default), enables the 
prefetch queue. 

Disabling of the hardware prefetcher may impact 
processor performance. 


Shared 


FERR# Multiplexing Enable (R/W) 

1 = FERR# asserted by the processor to indicate a 
pending break event within the processor. 

O= Indicates compatible FERR# signaling behavior. 


This bit must be set to 1 to support XAPIC interrupt 
model usage. 


Shared 


Branch Trace Storage Unavailable (RO) 
See Table 2-2. 


Shared 


Processor Event Based Sampling Unavailable (RO) 
See Table 2-2. 


Shared 


TM2 Enable (R/W) 


When this bit is set (1) and the thermal sensor indicates 
that the die temperature is at the pre-determined 
threshold, the Thermal Monitor 2 mechanism is engaged. 
TM2 will reduce the bus to core ratio and voltage 
according to the value last written to MSR_THERM2_CTL 
bits 15:0. 


When this bit is clear (0, default), the processor does not 

change the VID signals or the bus to core ratio when the 

processor enters a thermally managed state. 

The BIOS must enable this feature if the TM2 feature flag 
(CPUID.1:ECX[8]) is set; if the TM2 feature flag is not set, 
this feature is not supported and BIOS must not alter the 
contents of the TM2 bit location. 

The processor is operating out of specification if both this 
bit and the TM1 bit are set to O. 


15:14 


Reserved 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Shared/ 
Unique 


Bit Description 


16 


Shared 


Enhanced Intel SpeedStep Technology Enable (R/W) 
See Table 2-2. 


Shared 


ENABLE MONITOR FSM (R/W) 
See Table 2-2. 


Shared 


Adjacent Cache Line Prefetch Disable (R/W) 


When set to 1, the processor fetches the cache line that 
contains data currently required by the processor. When 
set to O, the processor fetches cache lines that comprise a 
cache line pair (128 bytes). 

Single processor platforms should not set this bit. Server 
platforms should set or clear this bit based on platform 
performance observed in validation and testing. 


BIOS may contain a setup option that controls the setting 
of this bit. 


20 


Shared 


Enhanced Intel SpeedStep Technology Select Lock (R/WO) 


When set, this bit causes the following bits to become 

read-only: 

* Enhanced Intel SpeedStep Technology Select Lock (this 
bit). 

* Enhanced Intel SpeedStep Technology Enable bit. 


The bit must be set before an Enhanced Intel SpeedStep 
Technology transition is requested. This bit is cleared on 
reset. 


21 


Reserved 


22 


Shared 


Limit CPUID Maxval (R/W) 
See Table 2-2. 


23 


Shared 


xTPR Message Disable (R/W) 
See Table 2-2. 


33:24 
34 


36:35 


Unique 


Reserved 


XD Bit Disable (R/W) 
See Table 2-2. 


Reserved 


37 


Unique 


DCU Prefetcher Disable (R/W) 


When set to 1, the DCU L1 data cache prefetcher is 
disabled. The default value after reset is 0. BIOS may 
write ‘1’ to disable this feature. 


The DCU prefetcher is an L1 data cache prefetcher. When 
the DCU prefetcher detects multiple loads from the same 
line done within a time limit, the DCU prefetcher assumes 
the next line will be required. The next line is prefetched 
in to the L1 data cache from memory or L2. 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
38 Shared IDA Disable (R/W) 
When set to 1 on processors that support IDA, the Intel 
Dynamic Acceleration feature (IDA) is disabled and the 
IDA_Enable feature flag will be cleared (CPUID.OGH: 
EAX[1]=0). 
When set to a O on processors that support IDA, 
CPUID.O6GH: EAX[1] reports the processor's support of IDA 
is enabled. 
Note: The power-on default value is used by BIOS to 
detect hardware support of IDA. If the power-on default 
value is 1, IDA is available in the processor. If the power- 
on default value is 0, IDA is not available. 
39 Unique IP Prefetcher Disable (R/W) 
When set to 1, the IP prefetcher is disabled. The default 
value after reset is 0. BIOS may write ‘1' to disable this 
feature. 
The IP prefetcher is an L1 data cache prefetcher. The IP 
prefetcher looks for sequential load history to determine 
whether to prefetch the next expected data into the L1 
cache from memory or L2. 
63:40 Reserved 
1CSH 457 | MSR_LASTBRANCH_TOS Unique Last Branch Record Stack TOS (R/W) 
Contains an index (bits 0-3) that points to the MSR 
containing the most recent branch record. 
See MSR_LASTBRANCH_O_FROM_IP (at 40H). 
1D9H 473 | IA32_DEBUGCTL Unique Debug Control (R/W) 
See Table 2-2. 
1DDH 477 | MSR_LER_FROM_LIP Unique Last Exception Record From Linear IP (R/W) 
Contains a pointer to the last branch instruction that the 
processor executed prior to the last exception that was 
generated or the last interrupt that was handled. 
1DEH 478 | MSR_LER_TO_LIP Unique Last Exception Record To Linear IP (R/W) 
This area contains a pointer to the target of the last 
branch instruction that the processor executed prior to 
the last exception that was generated or the last 
interrupt that was handled. 
200H 512 | 1IA32_MTRR_PHYSBASEO Unique See Table 2-2. 
201H 513 | IA32_MTRR_PHYSMASKO Unique See Table 2-2. 
202H 514 | 1A32_MTRR_PHYSBASE1 Unique See Table 2-2. 
203H 515 | 1IA32_MTRR_PHYSMASK1 Unique See Table 2-2. 
204H 516 | 1IA32_MTRR_PHYSBASE2 Unique See Table 2-2. 
205H 517 | 1IA32_MTRR_PHYSMASK2 Unique See Table 2-2. 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 

206H 518 | IA32_MTRR_PHYSBASE3 Unique See Table 2-2. 

207H 519 | IA32_MTRR_PHYSMASK3 Unique See Table 2-2. 

208H 520 | IA32_MTRR_PHYSBASE4 Unique See Table 2-2. 

209H 521 | IA32_MTRR_PHYSMASK4 Unique See Table 2-2. 

20AH 522 | IA32_MTRR_PHYSBASES Unique See Table 2-2. 

20BH 523 | IA32_MTRR_PHYSMASK5 Unique See Table 2-2. 

20CH 524 | IA32_MTRR_PHYSBASE6 Unique See Table 2-2. 

20DH 525 | IA32_MTRR_PHYSMASK6 Unique See Table 2-2. 

20E€H 526 | IA32_MTRR_PHYSBASE7 Unique See Table 2-2. 

20FH 527 | IA32_MTRR_PHYSMASK7 Unique See Table 2-2. 

250H 592 | IA32_MTRR_FIX64K_00000 Unique See Table 2-2. 

258H 600 | IA32_MTRR_FIX16K_80000 Unique See Table 2-2. 

259H 601 | IA32_MTRR_FIX16K_A0000 Unique See Table 2-2. 

268H 616 | IA32_MTRR_FIX4K_COO00 Unique See Table 2-2. 

269H 617 | IA32_MTRR_FIX4K_C8000 Unique See Table 2-2. 

26AH 618 | IA32_MTRR_FIX4K_DO0000 Unique See Table 2-2. 

26BH 619 | IA32_MTRR_FIX4K_D8000 Unique See Table 2-2. 

26CH 620 | IA32_MTRR_FIX4K_E0000 Unique See Table 2-2. 

26DH 621 | IA32_MTRR_FIX4K_E8000 Unique See Table 2-2. 

26€H 622 | IA32_MTRR_FIX4K_FOO00 Unique See Table 2-2. 

26FH 623 | IA32_MTRR_FIX4K_F8000 Unique See Table 2-2. 

277H 631 | IA32_PAT Unique See Table 2-2. 

2FFH 767 | |IA32_MTRR_DEF_TYPE Unique Default Memory Types (R/W) 
See Table 2-2. 

309H 777 ‘| \A32_FIXED_CTRO Unique Fixed-Function Performance Counter Register 0 (R/W) 
See Table 2-2. 

30AH 778 ‘| IA32_FIXED_CTR1 Unique Fixed-Function Performance Counter Register 1 (R/W) 
See Table 2-2. 

30BH 779 ‘| IA32_FIXED_CTR2 Unique Fixed-Function Performance Counter Register 2 (R/W) 
See Table 2-2. 

345H 837 | IA32_PERF_CAPABILITIES Unique See Table 2-2. See Section 17.4.1, “IA32_DEBUGCTL 
MSR." 

345H 837 | MSR_PERF_CAPABILITIES Unique RO. This applies to processors that do not support 
architectural perfmon version 2. 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
5:0 LBR Format. See Table 2-2. 
6 PEBS Record Format 
7 PEBSSaveArchRegs. See Table 2-2. 
63:8 Reserved 
38DH 909 | IA32_FIXED_CTR_CTRL Unique Fixed-Function-Counter Control Register (R/W) 
See Table 2-2. 
38EH 910 | IA32_PERF_GLOBAL_STATUS Unique See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 
38EH 910 | MSR_PERF_GLOBAL_STATUS Unique See Section 18.6.2.2, “Global Counter Control Facilities.” 
38FH 911 IA32_PERF_GLOBAL_CTRL Unique See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 
38FH 911 MSR_PERF_GLOBAL_CTRL Unique See Section 18.6.2.2, “Global Counter Control Facilities.” 
390H 912 | IA32_PERF_GLOBAL_OVF_CTRL Unique See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 
390H 912 |MSR_PERF_GLOBAL_OVF_CTRL Unique See Section 18.6.2.2, “Global Counter Control Facilities.” 
3F1H 1009 | MSR_PEBS_ENABLE Unique See Table 2-2. See Section 18.6.2.4, “Processor Event 
Based Sampling (PEBS).” 
0 Enable PEBS on IA32_PMCO. (R/W) 
400H | 1024 | IA32_MCO_CTL Unique See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
401H | 1025 | 1A32_MCO_STATUS Unique See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
402H | 1026 | IA32_MCO_ADDR Unique See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The IA32_MCO_ADDR register is either not implemented 
or contains no address if the ADDRV flag in the 
IA32_MCO_STATUS register is clear. 
When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 
404H | 1028 | IA32_MC1_CTL Unique See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
405H | 1029 | IA32_MC1_STATUS Unique See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
406H | 1030 | IA32_MC1_ADDR Unique See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The IA32_MC1_ADDR register is either not implemented 
or contains no address if the ADDRV flag in the 
IA32_MC1_STATUS register is clear. 
When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 
408H | 1032 | IA32_MC2_CTL Unique See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
409H | 1033 | IA32_MC2_STATUS Unique See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
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Table 2-3. MSRs in Processors Based on Intel® Core™ Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Shared/ 
Unique 


Bit Description 


40AH 


1034 


IA32_MC2_ADDR 


Unique 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The IA32_MC2_ADDR register is either not implemented 
or contains no address if the ADDRV flag in the 
IA32_MC2_STATUS register is clear. 


When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 


40CH 


1036 


IA32_MC4_CTL 


Unique 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


40DH 


1037 


IA32_MC4_STATUS 


Unique 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 


40€H 


1038 


IA32_MC4_ADDR 


Unique 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The MSR_MC4_ADDR register is either not implemented 
or contains no address if the ADDRV flag in the 
MSR_MC4_STATUS register is clear. 


When not implemented in the processor, all reads and 


writes to this MSR will cause a general-protection 
exception. 


410H 


1040 


IA32_MC3_CTL 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


411H 


1041 


IA32_MC3_STATUS 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 


412H 


1042 


IA32_MC3_ADDR 


Unique 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The MSR_MC3_ADDR register is either not implemented 
or contains no address if the ADDRV flag in the 
MSR_MC3_STATUS register is clear. 

When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 


413H 


1043 


IA32_MC3_MISC 


Unique 


Machine Check Error Reporting Register: Contains 
additional information describing the machine-check error 
if the MISCV flag in the [A32_MCi_STATUS register is set. 


414H 


1044 


IA32_MC5_CTL 


Unique 


Machine Check Error Reporting Register: Controls 
signaling of #MC for errors produced by a particular 
hardware unit (or group of hardware units). 


415H 


1045 


IA32_MC5_STATUS 


Unique 


Machine Check Error Reporting Register: Contains 
information related to a machine-check error if its VAL 
(valid) flag is set. Software is responsible for clearing 
IA32_MCi_STATUS MSRs by explicitly writing Os to them; 
writing 1s to them causes a general-protection exception. 


416H 


1046 


IA32_MC5_ADDR 


Unique 


Machine Check Error Reporting Register: Contains the 
address of the code or data memory location that 
produced the machine-check error if the ADDRV flag in 
the [A32_MCi_STATUS register is set. 


417H 


1047 


IA32_MC5_MISC 


Unique 


Machine Check Error Reporting Register: Contains 
additional information describing the machine-check error 
if the MISCV flag in the [A32_MCi_STATUS register is set. 
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Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Shared/ 
Unique 


Bit Description 


419H 


1045 


IA32_MC6_STATUS 


Unique 


Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 15.3.2.2, 
“IA32_MCi_STATUS MSRS" and Chapter 22. 


480H 


1152 


IA32_VMX_BASIC 


Unique 


Reporting Register of Basic VMX Capabilities (R/O) 
See Table 2-2. 
See Appendix A.1, “Basic VMX Information.” 


481H 


1153 


IA32_VMX_PINBASED_CTLS 


Unique 


Capability Reporting Register of Pin-Based VM-Execution 
Controls (R/O) 


See Table 2-2. 
See Appendix A.3, “VM-Execution Controls.” 


482H 


1154 


IA32_VMX_PROCBASED_CTLS 


Unique 


Capability Reporting Register of Primary Processor-Based 
VM-Execution Controls (R/O) 


See Appendix A.3, “VM-Execution Controls.” 


483H 


1155 


IA32_VMX_EXIT_CTLS 


Unique 


Capability Reporting Register of VM-Exit Controls (R/O) 
See Table 2-2. 
See Appendix A.4, “VM-Exit Controls.” 


484H 


1156 


IA32_VMX_ENTRY_CTLS 


Unique 


Capability Reporting Register of VM-Entry Controls (R/O) 
See Table 2-2. 
See Appendix A.5, “VM-Entry Controls.” 


485H 


486H 


1157 


1158 


IA32_VMX_MISC 


IA32_VMX_CRO_FIXEDO 


Unique 


Unique 


Reporting Register of Miscellaneous VMX Capabilities 
(R/O) 


See Table 2-2. 

See Appendix A.6, “Miscellaneous Data.” 

Capability Reporting Register of CRO Bits Fixed to 0 (R/O) 
See Table 2-2. 

See Appendix A.7, “VMX-Fixed Bits in CRO.” 


487H 


1159 


IA32_VMX_CRO_FIXED1 


Unique 


Capability Reporting Register of CRO Bits Fixed to 1 (R/O) 
See Table 2-2. 
See Appendix A.7, “VMX-Fixed Bits in CRO.” 


488H 


489H 


1160 


1161 


IA32_VMX_CR4_FIXEDO 


IA32_VMX_CR4_FIXED1 


Unique 


Unique 


Capability Reporting Register of CR4 Bits Fixed to 0 (R/O) 
See Table 2-2. 

See Appendix A.8, “VMX-Fixed Bits in CR4.” 

Capability Reporting Register of CR4 Bits Fixed to 1 (R/O) 
See Table 2-2. 

See Appendix A.8, “VMX-Fixed Bits in CR4.” 


48AH 


1162 


IA32_VMX_VMCS_ENUM 


Unique 


Capability Reporting Register of VMCS Field Enumeration 
(R/O) 


See Table 2-2. 
See Appendix A.9, “VMCS Enumeration.” 
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Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
48BH 1163 | IA32_VMX_PROCBASED_CTLS2 Unique Capability Reporting Register of Secondary Processor- 
Based VM-Execution Controls (R/O) 
See Appendix A.3, “VM-Execution Controls.” 
600H | 1536 | IA32_DS_AREA Unique DS Save Area (R/W) 
See Table 2-2. 
See Section 18.6.3.4, “Debug Store (DS) Mechanism.” 
107CC | 67532 | MSR_EMON_L3_CTR_CTLO Unique GBUSQ Event Control/Counter Register (R/W) 
H Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 17.2.2 
107CD | 67533 | MSR_EMON_L3_CTR_CTL1 Unique GBUSQ Event Control/Counter Register (R/W) 
H Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 17.2.2 
107CE | 67534 | MSR_EMON_L3_CTR_CTL2 Unique GSNPQ Event Control/Counter Register (R/W) 
H Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 17.2.2 
107CF | 67535 | MSR_EMON_L3_CTR_CTL3 Unique GSNPQ Event Control/Counter Register (R/W) 
H Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 17.2.2 
107D0 | 67536 | MSR_EMON_L3_CTR_CTL4 Unique FSB Event Control/Counter Register (R/W) 
H Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 17.2.2 
107D1 | 67537 | MSR_EMON_L3_CTR_CTL5 Unique FSB Event Control/Counter Register (R/W) 
H Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 17.2.2 
107D2 | 67538 | MSR_EMON_L3_CTR_CTL6 Unique FSB Event Control/Counter Register (R/W) 
H Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 17.2.2 
107D3 | 67539 | MSR_EMON_L3_CTR_CTL7 Unique FSB Event Control/Counter Register (R/W) 
H Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 17.2.2 
107D8 | 67544 | MSR_EMON_L3_GL_CTL Unique L3/FSB Common Control Register (R/W) 
H Applies to Intel Xeon processor 7400 series (processor 
signature 06_1D) only. See Section 17.2.2 
CO00_ IA32_EFER Unique Extended Feature Enables 
0080H See Table 2-2. 
CO00_ IA32_STAR Unique System Call Target Address (R/W) 
0081H See Table 2-2. 
CO00_ IA32_LSTAR Unique IA-32e Mode System Call Target Address (R/W) 
0082H See Table 2-2. 
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Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 

CO00_ IA32_FMASK Unique System Call Flag Mask (R/W) 
0084H See Table 2-2. 
COO0_ IA32_FS_BASE Unique Map of BASE Address of FS (R/W) 
0100H See Table 2-2. 
COO0_ IA32_GS_BASE Unique Map of BASE Address of GS (R/W) 
0101H See Table 2-2. 
CO00_ IA32_KERNEL_GS_BASE Unique Swap Target of BASE Address of GS (R/W) 
0102H See Table 2-2. 


2.3 MSRS IN THE 45 NM AND 32 NM INTEL ATOM® PROCESSOR FAMILY 


Table 2-4 lists model-specific registers (MSRs) for 45 nm and 32 nm Intel Atom processors, architectural MSR 
addresses are also included in Table 2-4. These processors have a CPUID signature with 
DisplayFamily_DisplayModel of 06_1CH, 06_26H, 06_27H, 06_35H and 06_36H; see Table 2-1. 


The column “Shared/Unique” applies to logical processors sharing the same core in processors based on the Intel 
Atom microarchitecture. “Unique” means each logical processor has a separate MSR, or a bit field in an MSR 
governs only a logical processor. “Shared” means the MSR or the bit field in an MSR address governs the operation 
of both logical processors in the same core. 


Table 2-4. MSRs in 45 nm and 32 nm Intel Atom® Processor Family 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
OH 0 IA32_P5_MC_ADDR Shared See Section 2.23, “MSRs in Pentium Processors.” 
1H 1 IA32_P5_MC_TYPE Shared See Section 2.23, “MSRs in Pentium Processors.” 
6H 6 IA32_MONITOR_FILTER_ Unique See Section 8.10.5, “Monitor/Mwait Address Range 
SIZE Determination.” and Table 2-2. 
10H 16 IA32_TIME_STAMP_ Unique See Section 17.17, “Time-Stamp Counter,” and see 
COUNTER Table 2-2. 
17H 23 ‘| IA32_PLATFORM_ID Shared Platform ID (R) 
See Table 2-2. 
17H 23. | MSR_PLATFORM_ID Shared Model Specific Platform ID (R) 
7:0 Reserved 
12:8 Maximum Qualified Ratio (R) 
The maximum allowed bus ratio. 
63:13 Reserved 
1BH 27 IA32_APIC_BASE Unique See Section 10.4.4, “Local APIC Status and Location” and 
Table 2-2. 
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Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
2AH 42 MSR_EBL_CR_POWERON Shared Processor Hard Power-On Configuration (R/W) 


Enables and disables processor features; (R) indicates 
current processor configuration. 


0 Reserved 

1 Data Error Checking Enable (R/W) 
1 = Enabled; 0 = Disabled 
Always 0. 

2 Response Error Checking Enable (R/W) 
1 = Enabled; 0 = Disabled 
Always 0. 

3 AERR# Drive Enable (R/W) 
1 = Enabled; 0 = Disabled 
Always 0. 

4 BERR# Enable for initiator bus requests (R/W) 
1 = Enabled; 0 = Disabled 
Always 0. 

5 Reserved 

6 Reserved 

7 BINIT# Driver Enable (R/W) 
1 = Enabled; 0 = Disabled 
Always 0. 

8 Reserved 

9 Execute BIST (R/O) 
1 = Enabled; 0 = Disabled 

10 AERR# Observation Enabled (R/O) 
1 = Enabled; 0 = Disabled 
Always 0. 

11 Reserved 

12 BINIT# Observation Enabled (R/O) 
1 = Enabled; 0 = Disabled 
Always 0. 

13 Reserved 

14 1 MByte Power on Reset Vector (R/O) 
1 = 1 MByte; 0 = 4 GBytes 

15 Reserved 

17:16 APIC Cluster ID (R/O) 
Always OOB. 

19: 18 Reserved 

21:20 Symmetric Arbitration ID (R/O) 
Always OOB. 
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Table 2-4. MSRs in 45 nm and 32 nm Intel Atom® Processor Family (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
26:22 Integer Bus Frequency Ratio (R/O) 

3AH 58 IA32_FEATURE_CONTROL Unique Control Features in Intel 64Processor (R/W) 

See Table 2-2. 
40H 64 MSR_LASTBRANCH_O_FROM_IP Unique Last Branch Record 0 From IP (R/W) 

One of eight pairs of last branch record registers on the 

last branch record stack. The From_IP part of the stack 

contains pointers to the source instruction . See also: 

* Last Branch Record Stack TOS at 1C9H. 

* Section 17.5. 
41H 65 MSR_LASTBRANCH_1_FROM_IP Unique Last Branch Record 1 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
42H 66 MSR_LASTBRANCH_2_FROM_IP Unique Last Branch Record 2 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
43H 67 MSR_LASTBRANCH_3_FROM_IP Unique Last Branch Record 3 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
44H 68 MSR_LASTBRANCH_4_FROM_IP Unique Last Branch Record 4 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
45H 69 MSR_LASTBRANCH_5_FROM_IP Unique Last Branch Record 5 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
46H 70 MSR_LASTBRANCH_6_FROM_IP Unique Last Branch Record 6 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
47H 71 MSR_LASTBRANCH_7_FROM_IP Unique Last Branch Record 7 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
60H 96 MSR_LASTBRANCH_0O_TO_IP Unique Last Branch Record 0 To IP (R/W) 

One of eight pairs of last branch record registers on the 

last branch record stack. The To_IP part of the stack 

contains pointers to the destination instruction. 
61H 97 MSR_LASTBRANCH_1_TO_IP Unique Last Branch Record 1 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
62H 98 MSR_LASTBRANCH_2_TO_IP Unique Last Branch Record 2 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
63H 99 MSR_LASTBRANCH_3_TO_IP Unique Last Branch Record 3 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
64H 100 | MSR_LASTBRANCH_4_TO_IP Unique Last Branch Record 4 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
65H 101 | MSR_LASTBRANCH_5_TO_IP Unique Last Branch Record 5 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
66H 102 | MSR_LASTBRANCH_6_TO_IP Unique Last Branch Record 6 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
67H 103. | MSR_LASTBRANCH_7_TO_IP Unique Last Branch Record 7 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
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Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Shared/ 
Unique 


Bit Description 


79H 


121 


IA32_BlOS_UPDT_TRIG 


Shared 


BIOS Update Trigger Register (W) 
See Table 2-2. 


8BH 


139 


IA32_BlOS_SIGN_ID 


Unique 


BIOS Update Signature ID (RO) 
See Table 2-2. 


C1H 


193 


IA32_PMCO 


Unique 


Performance counter register 
See Table 2-2. 


C2H 


194 


IA32_PMC1 


Unique 


Performance Counter Register 
See Table 2-2. 


CDH 


205 


MSR_FSB_FREQ 


Shared 


Scaleable Bus Speed(RO) 


This field indicates the intended scaleable bus clock speed 
for processors based on Intel Atom microarchitecture. 


2:0 


* 111B: 083 MHz (FSB 333) 
* 101B: 100 MHz (FSB 400) 
* 001B: 133 MHz (FSB 533) 
* 011B: 167 MHz (FSB 667) 


133.33 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is 001B. 


166.67 MHz should be utilized if performing calculation 
with System Bus Speed when encoding is 011B. 


63:3 


Reserved 


€7H 


231 


IA32_MPERF 


Unique 


Maximum Performance Frequency Clock Count (RW) 
See Table 2-2. 


€8H 


232 


IA32_APERF 


Unique 


Actual Performance Frequency Clock Count (RW) 
See Table 2-2. 


FEH 


254 


IA32_MTRRCAP 


Shared 


Memory Type Range Register (R) 
See Table 2-2. 


11€H 


281 


MSR_BBL_CR_CTL3 


Shared 


Control Register 3 
Used to configure the L2 Cache. 
L2 Hardware Enabled (RO) 


1 = Indicates the L2 is hardware-enabled. 
O= Indicates the L2 is hardware-disabled. 


Reserved 


L2 Enabled (R/W) 
1 =  L2 cache has been initialized. 
O= Disabled (default). 


Until this bit is set, the processor will not respond to the 
WBINVD instruction or the assertion of the FLUSH# input. 


22:9 


Reserved 


23 


L2 Not Present (RO) 
O= L2 Present 
1= L2 Not Present 


63:24 


Reserved 
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Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
174H 372 | IA32_SYSENTER_CS Unique See Table 2-2. 
175H 373 | IA32_SYSENTER_ESP Unique See Table 2-2. 
176H 374 | IA32_SYSENTER_EIP Unique See Table 2-2. 
179H 377 | IA32_MCG_CAP Unique See Table 2-2. 
17AH 378 | IA32_MCG_STATUS Unique Global Machine Check Status 
0 RIPV 
When set, bit indicates that the instruction addressed by 
the instruction pointer pushed on the stack (when the 
machine check was generated) can be used to restart the 
program. If cleared, the program cannot be reliably 
restarted. 
1 EIPV 
When set, bit indicates that the instruction addressed by 
the instruction pointer pushed on the stack (when the 
machine check was generated) is directly associated with 
the error. 
2 MCIP 
When set, bit indicates that a machine check has been 
generated. If a second machine check is detected while 
this bit is still set, the processor enters a shutdown state. 
Software should write this bit to O after processing a 
machine check exception. 
63:3 Reserved 
186H 390 | IA32_PERFEVTSELO Unique See Table 2-2. 
187H 391 | IA32_PERFEVTSEL1 Unique See Table 2-2. 
198H 408 | IA32_PERF_STATUS Shared See Table 2-2. 
198H 408 | MSR_PERF_STATUS Shared Performance Status 
15:0 Current Performance State Value 
39:16 Reserved 
44:40 Maximum Bus Ratio (R/O) 
Indicates maximum bus ratio configured for the processor. 
63:45 Reserved 
199H 409 | IA32_PERF_CTL Unique See Table 2-2. 
19AH 410 | IA32_CLOCK_MODULATION Unique Clock Modulation (R/W) 
See Table 2-2. 
IA32_CLOCK_MODULATION MSR was originally named 
IA32_THERM_CONTROL MSR. 
19BH 411 1A32_THERM_INTERRUPT Unique Thermal Interrupt Control (R/W) 
See Table 2-2. 
19CH 412 | IA32_THERM_STATUS Unique Thermal Monitor Status (R/W) 
See Table 2-2. 
19DH 413 | MSR_THERM2_CTL Shared Thermal Monitor 2 Control 
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Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
15:0 Reserved 
16 TM_SELECT (R/W) 
Mode of automatic thermal monitor: 
Q= Thermal Monitor 1 (thermally-initiated on-die 
modulation of the stop-clock duty cycle). 
1 = Thermal Monitor 2 (thermally-initiated frequency 
transitions). 
If bit 3 of the [A32_MISC_ENABLE register is cleared, 
TM_SELECT has no effect. Neither TM1 nor TM2 are 
enabled. 
63:17 Reserved 
1A0H 416 | IA32_MISC_ENABLE Unique Enable Misc. Processor Features (R/W) 
Allows a variety of processor functions to be enabled and 
disabled. 
0 Fast-Strings Enable 
See Table 2-2. 
2:1 Reserved 
3 Unique Automatic Thermal Control Circuit Enable (R/W) 
See Table 2-2. Default value is 0. 
6:4 Reserved 
7 Shared Performance Monitoring Available (R) 
See Table 2-2. 
8 Reserved 
9 Reserved 
10 Shared FERR# Multiplexing Enable (R/W) 
1 = FERR# asserted by the processor to indicate a 
pending break event within the processor. 
O= Indicates compatible FERR# signaling behavior. 
This bit must be set to 1 to support XAPIC interrupt model 
usage. 
11 Shared Branch Trace Storage Unavailable (RO) 
See Table 2-2. 
12 Shared Processor Event Based Sampling Unavailable (RO) 
See Table 2-2. 
13 Shared TM2 Enable (R/W) 


When this bit is set (1) and the thermal sensor indicates 
that the die temperature is at the pre-determined 
threshold, the Thermal Monitor 2 mechanism is engaged. 
TM2 will reduce the bus to core ratio and voltage according 
to the value last written to MSR_THERM2_CTL bits 15:0. 
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Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Shared/ 
Unique 


Bit Description 


When this bit is cleared (0, default), the processor does not 
change the VID signals or the bus to core ratio when the 
processor enters a thermally managed state. 

The BIOS must enable this feature if the TM2 feature flag 
(CPUID.1:ECX[8)]) is set; if the TM2 feature flag is not set, 
this feature is not supported and BIOS must not alter the 
contents of the TM2 bit location. 

The processor is operating out of specification if both this 
bit and the TM1 bit are set to 0. 


15:14 


Reserved 


Shared 


Enhanced Intel SpeedStep Technology Enable (R/W) 
See Table 2-2. 


Shared 


ENABLE MONITOR FSM (R/W) 
See Table 2-2. 


19 
20 


Shared 


Reserved 


Enhanced Intel SpeedStep Technology Select Lock (R/WO) 


When set, this bit causes the following bits to become 

read-only: 

* Enhanced Intel SpeedStep Technology Select Lock (this 
bit). 

* Enhanced Intel SpeedStep Technology Enable bit. 


The bit must be set before an Enhanced Intel SpeedStep 
Technology transition is requested. This bit is cleared on 
reset. 


21 


Reserved 


22 


Unique 


Limit CPUID Maxval (R/W) 
See Table 2-2. 


23 


33:24 


Shared 


XTPR Message Disable (R/W) 
See Table 2-2. 


Reserved 


34 


Unique 


XD Bit Disable (R/W) 
See Table 2-2. 


63:35 


Reserved 


1C9H 


457 


MSR_LASTBRANCH_TOS 


Unique 


Last Branch Record Stack TOS (R/W) 


Contains an index (bits 0-2) that points to the MSR 
containing the most recent branch record. 


See MSR_LASTBRANCH_O_FROML_IP (at 40H). 


1D9H 


473 


IA32_DEBUGCTL 


Unique 


Debug Control (R/W) 
See Table 2-2. 


1DDH 


477 


MSR_LER_FROM_LIP 


Unique 


Last Exception Record From Linear IP (R) 


Contains a pointer to the last branch instruction that the 
processor executed prior to the last exception that was 
generated or the last interrupt that was handled. 
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Table 2-4. MSRs in 45 nm and 32 nm Intel Atom® Processor Family (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 

1DEH 478 |MSR_LER_TO_LIP Unique Last Exception Record To Linear IP (R) 
This area contains a pointer to the target of the last 
branch instruction that the processor executed prior to 
the last exception that was generated or the last interrupt 
that was handled. 

200H 512 | IA32_MTRR_PHYSBASEO Shared See Table 2-2. 

201H 513 | IA32_MTRR_PHYSMASKO Shared See Table 2-2. 

202H 514 | IA32_MTRR_PHYSBASE1 Shared See Table 2-2. 

203H 515 | IA32_MTRR_PHYSMASK1 Shared See Table 2-2. 

204H 516 | IA32_MTRR_PHYSBASE2 Shared See Table 2-2. 

205H 517 | IA32_MTRR_PHYSMASK2 Shared See Table 2-2. 

206H 518 | IA32_MTRR_PHYSBASE3 Shared See Table 2-2. 

207H 519 | IA32_MTRR_PHYSMASK3 Shared See Table 2-2. 

208H 520 | IA32_MTRR_PHYSBASE4 Shared See Table 2-2. 

209H 521 | IA32_MTRR_PHYSMASK4 Shared See Table 2-2. 

20AH 522 | IA32_MTRR_PHYSBASE5 Shared See Table 2-2. 

20BH 523 | IA32_MTRR_PHYSMASK5 Shared See Table 2-2. 

20CH 524 | IA32_MTRR_PHYSBASE6 Shared See Table 2-2. 

20DH 525 | IA32_MTRR_PHYSMASK6 Shared See Table 2-2. 

20EH 526 | IA32_MTRR_PHYSBASE7 Shared See Table 2-2. 

20FH 527 | IA32_MTRR_PHYSMASK7 Shared See Table 2-2. 

250H 592 | IA32_MTRR_FIX64K_00000 Shared See Table 2-2. 

258H 600 | IA32_MTRR_FIX16K_80000 Shared See Table 2-2. 

259H 601 | IA32_MTRR_FIX16K_A0000 Shared See Table 2-2. 

268H 616 | IA32_MTRR_FIX4K_CO000 Shared See Table 2-2. 

269H 617 | IA32_MTRR_FIX4K_C8000 Shared See Table 2-2. 

26AH 618 | IA32_MTRR_FIX4K_DO0000 Shared See Table 2-2. 

26BH 619 | IA32_MTRR_FIX4K_D8000 Shared See Table 2-2. 

26CH 620 | IA32_MTRR_FIX4K_E0000 Shared See Table 2-2. 

26DH 621 | IA32_MTRR_FIX4K_E8000 Shared See Table 2-2. 

26€H 622 | IA32_MTRR_FIX4K_FOO00 Shared See Table 2-2. 

26FH 623 | IA32_MTRR_FIX4K_F8000 Shared See Table 2-2. 

277H 631 | IA32_PAT Unique See Table 2-2. 

309H 777 ‘| \A32_FIXED_CTRO Unique Fixed-Function Performance Counter Register O (R/W) 
See Table 2-2. 

30AH 778 | IA32_FIXED_CTR1 Unique Fixed-Function Performance Counter Register 1 (R/W) 
See Table 2-2. 
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Table 2-4. MSRs in 45 nm and 32 nm Intel Atom® Processor Family (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 

30BH 779 ‘| 1A32_FIXED_CTR2 Unique Fixed-Function Performance Counter Register 2 (R/W) 
See Table 2-2. 

345H 837 | IA32_PERF_CAPABILITIES Shared See Table 2-2. See Section 17.4.1, “IA32_DEBUGCTL MSR." 

38DH 909 | IA32_FIXED_CTR_CTRL Unique Fixed-Function-Counter Control Register (R/W) 
See Table 2-2. 

38EH 910 | IA32_PERF_GLOBAL_STATUS Unique See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 

38FH 911 IA32_PERF_GLOBAL_CTRL Unique See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 

390H 912 | IA32_PERF_GLOBAL_OVF_CTRL Unique See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 

3F1H 1009 | MSR_PEBS_ENABLE Unique See Table 2-2. See Section 18.6.2.4, “Processor Event 
Based Sampling (PEBS).” 

0 Enable PEBS on IA32_PMCO (R/W) 

400H | 1024 | IA32_MCO_CTL Shared See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

401H | 1025 | 1A32_MCO_STATUS Shared See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

402H | 1026 | IA32_MCO_ADDR Shared See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The IA32_MCO_ADDR register is either not implemented 
or contains no address if the ADDRV flag in the 
IA32_MCO_STATUS register is clear. 
When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 

404H | 1028 | IA32_MC1_CTL Shared See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

405H | 1029 | IA32_MC1_STATUS Shared See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

408H | 1032 | IA32_MC2_CTL Shared See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

409H | 1033 | IA32_MC2_STATUS Shared See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

40AH | 1034 | IA32_MC2_ADDR Shared See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
The IA32_MC2_ADDR register is either not implemented 
or contains no address if the ADDRV flag in the 
IA32_MC2_STATUS register is clear. 
When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 

40CH | 1036 | IA32_MC3_CTL Shared See Section 15.3.2.1, “IA32_MCi_CTL MSRs." 

40DH | 1037 | 1IA32_MC3_STATUS Shared See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

40E€H | 1038 | IA32_MC3_ADDR Shared See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The MSR_MC3_ADDR register is either not implemented or 
contains no address if the ADDRV flag in the 
MSR_MC3_STATUS register is clear. 
When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 
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Table 2-4. MSRs in 45 nm and 32 nm Intel Atom® Processor Family (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Shared/ 
Unique 


Bit Description 


410H 


1040 


IA32_MC4_CTL 


Shared 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


411H 


1041 


IA32_MC4_STATUS 


Shared 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 


412H 


1042 


IA32_MC4_ADDR 


Shared 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The MSR_MC4_ADDR register is either not implemented or 
contains no address if the ADDRV flag in the 
MSR_MC4_STATUS register is clear. 


When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 


480H 


1152 


IA32_VMX_BASIC 


Unique 


Reporting Register of Basic VMX Capabilities (R/O) 
See Table 2-2. 
See Appendix A.1, “Basic VMX Information.” 


481H 


1153 


IA32_VMX_PINBASED_CTLS 


Unique 


Capability Reporting Register of Pin-Based VM-Execution 
Controls (R/O) 


See Table 2-2. 
See Appendix A.3, “VM-Execution Controls.” 


482H 


1154 


IA32_VMX_PROCBASED_CTLS 


Unique 


Capability Reporting Register of Primary Processor-Based 
V/M-Execution Controls (R/O) 


See Appendix A.3, “VM-Execution Controls.” 


483H 


484H 


1155 


1156 


IA32_VMX_EXIT_CTLS 


IA32_VMX_ENTRY_CTLS 


Unique 


Unique 


Capability Reporting Register of VM-Exit Controls (R/O) 
See Table 2-2. 

See Appendix A.4, “VM-Exit Controls.” 

Capability Reporting Register of VM-Entry Controls (R/O) 
See Table 2-2. 

See Appendix A.5, “VM-Entry Controls.” 


485H 


1157 


1A32_VMX_MISC 


Unique 


Reporting Register of Miscellaneous VMX Capabilities 
(R/O) 


See Table 2-2. 
See Appendix A.6, “Miscellaneous Data.” 


486H 


1158 


IA32_VMX_CRO_FIXEDO 


Unique 


Capability Reporting Register of CRO Bits Fixed to O (R/O) 
See Table 2-2. 
See Appendix A.7, “VMX-Fixed Bits in CRO.” 


487H 


1159 


IA32_WMX_CRO_FIXED1 


Unique 


Capability Reporting Register of CRO Bits Fixed to 1 (R/O) 
See Table 2-2. 
See Appendix A.7, “VMX-Fixed Bits in CRO.” 


488H 


1160 


IA32_VMX_CR4_FIXEDO 


Unique 


Capability Reporting Register of CR4 Bits Fixed to O (R/O) 
See Table 2-2. 
See Appendix A.8, “VMX-Fixed Bits in CR4.” 


489H 


1161 


IA32_VMX_CR4_FIXE€D1 


Unique 


Capability Reporting Register of CR4 Bits Fixed to 1 (R/O) 
See Table 2-2. 
See Appendix A.8, “VMX-Fixed Bits in CR4.” 
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Table 2-4. MSRs in 45 nm and 32 nm Intel Atom® Processor Family (Contd.) 


Register Shared/ 
Address Register Name / Bit Fields Unique Bit Description 
Hex Dec 
48AH 1162 | IA32_VMX_VMCS_ENUM Unique Capability Reporting Register of VMCS Field Enumeration 
(R/O) 
See Table 2-2. 
See Appendix A.9, “VMCS Enumeration.” 
48BH 1163 | IA32_VMX_PROCBASED_CTLS2 Unique Capability Reporting Register of Secondary Processor- 
Based VM-Execution Controls (R/O) 
See Appendix A.3, "VM-Execution Controls.” 
600H | 1536 | IA32_DS_AREA Unique DS Save Area (R/W) 
See Table 2-2. 
See Section 18.6.3.4, “Debug Store (DS) Mechanism.” 
CO00_ IA32_EFER Unique Extended Feature Enables 
0080H See Table 2-2. 
CO00_ IA32_STAR Unique System Call Target Address (R/W) 
0081H See Table 2-2. 
CO00_ IA32_LSTAR Unique IA-32e Mode System Call Target Address (R/W) 
0082H See Table 2-2. 
CO00_ IA32_FMASK Unique System Call Flag Mask (R/W) 
0084H See Table 2-2, 
COO0_ IA32_FS_BASE Unique Map of BASE Address of FS (R/W) 
0100H See Table 2-2. 
COO0_ IA32_GS_BASE Unique Map of BASE Address of GS (R/W) 
0101H See Table 2-2. 
CO00_ IA32_KERNEL_GS_BASE Unique Swap Target of BASE Address of GS (R/W) 
0102H See Table 2-2. 


Table 2-5 lists model-specific registers (MSRs) that are specific to Intel Atom® processor with the CPUID signature 
with DisplayFamily_DisplayModel of 06_27H. 


Table 2-5. MSRs Supported by Intel Atom® Processors with CPUID Signature 06_27H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
3F8H 1016 | MSR_PKG_C2 RESIDENCY Package Package C2 Residency 
Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state parameters 
or ACPI C-States. 
63:0 Package Package C2 Residency Counter (R/O) 


Time that this package is in processor-specific C2 states 
since last reset. Counts at 1 Mhz frequency. 


Vol.4 2-79 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-5. MSRs Supported by Intel Atom® Processors (Contd.)with CPUID Signature 06_27H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
3F9H 1017 | MSR_PKG_C4_RESIDENCY Package Package C4 Residency 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state parameters 
or ACPI C-States. 


63:0 Package Package C4 Residency Counter. (R/O) 


Time that this package is in processor-specific C4 states 
since last reset. Counts at 1 Mhz frequency. 


3FAH 1018 | MSR_PKG_C6_RESIDENCY Package Package C6 Residency 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state parameters 
or ACPI C-States. 


63:0 Package Package C6 Residency Counter. (R/O) 


Time that this package is in processor-specific C6 states 
since last reset. Counts at 1 Mhz frequency. 


2.4 MSRS IN INTEL PROCESSORS BASED ON SILVERMONT 
MICROARCHITECTURE 


Table 2-6 lists model-specific registers (MSRs) common to Intel processors based on the Silvermont microarchitec- 
ture. These processors have a CPUID signature with DisplayFamily_DisplayModel of 06_37H, 06_4AH, 06_4DH, 
06_5AH, and 06_5DH; see Table 2-1. The MSRs listed in Table 2-6 are also common to processors based on the 
Airmont microarchitecture and newer microarchitectures for next generation Intel Atom processors. 


Table 2-7 lists MSRs common to processors based on the Silvermont and Airmont microarchitectures, but not 
newer microarchitectures. 


Table 2-8, Table 2-9, and Table 2-10 lists MSRs that are model-specific across processors based on the Silvermont 
microarchitecture. 


In the Silvermont microarchitecture, the scope column indicates the following: “Core” means each processor core 
has a separate MSR, or a bit field not shared with another processor core. “Module” means the MSR or the bit field 
is shared by a subset of the processor cores in the physical package. The number of processor cores in this subset 
is model specific and may differ between different processors. For all processors based on Silvermont microarchi- 
tecture, the L2 cache is also shared between cores in a module and thus CPUID leaf 04H enumeration can be used 
to figure out which processors are in the same module. “Package” means all processor cores in the physical 
package share the same MSR or bit interface. 


Table 2-6. MSRs Common to the Silvermont Microarchitecture and 
Newer Microarchitectures for Intel Atom® Processors 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
OH 0 IA32_P5_MC_ADDR Module See Section 2.23, "MSRs in Pentium Processors.” 
1H 1 IA32_P5_MC_TYPE Module See Section 2.23, “MSRs in Pentium Processors.” 
6H 6 IA32_MONITOR_FILTER_SIZE Core See Section 8.10.5, “Monitor/Mwait Address Range 
Determination.” and Table 2-2. 
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Table 2-6. MSRs Common to the Silvermont Microarchitecture and 
Newer Microarchitectures for Intel Atom’ Processors 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


10H 


16 


IA32_TIME_STAMP_COUNTER 


Core 


See Section 17.17, “Time-Stamp Counter,” and 
Table 2-2. 


1BH 


27 


IA32_APIC_BASE 


Core 


See Section 10.4.4, “Local APIC Status and Location,” 
and Table 2-2. 


2AH 


42 


MSR_EBL_CR_POWERON 


Module 


Processor Hard Power-On Configuration (R/W) 
Writes ignored. 


63:0 


Reserved 


34H 


52 


MSR_SMI_COUNT 


31:0 


63:32 


Core 


SMI Counter (R/O) 


SMI Count (R/O) 
Running count of SMI events since last RESET. 


Reserved 


79H 


121 


1A32_BlOS_UPDT_TRIG 


Core 


BIOS Update Trigger Register (W) 
See Table 2-2. 


8BH 


139 


IA32_BlOS_SIGN_ID 


Core 


BIOS Update Signature ID (RO) 
See Table 2-2. 


C1H 


193 


IA32_PMCO 


Core 


Performance counter register 
See Table 2-2. 


C2H 


194 


IA32_PMC1 


Core 


Performance Counter Register 
See Table 2-2. 


E4H 


228 


MSR_PMG_IO_CAPTURE_BASE 


Module 


Power Management IO Redirection in C-state (R/W) 
See http://biosbits.org. 


15:0 


LVL_2 Base Address (R/W) 


Specifies the base address visible to software for IO 
redirection. If IO MWAIT Redirection is enabled, reads to 
this address will be consumed by the power 
management logic and decoded to MWAIT instructions. 
When IO port address redirection is enabled, this is the 
10 port address reported to the OS/software. 


18:16 


C-state Range (R/W) 


Specifies the encoding value of the maximum C-State 
code name to be included when IO read to MWAIT 
redirection is enabled by 
MSR_PKG_CST_CONFIG_CONTROL[bit1 0]: 


100b - C4 is the max C-State to include 
110b - C6 is the max C-State to include 
111b - C7 is the max C-State to include 


63:19 


Reserved 


€7H 


231 


IA32_MPERF 


Core 


Maximum Performance Frequency Clock Count (RW) 
See Table 2-2. 
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Table 2-6. MSRs Common to the Silvermont Microarchitecture and 
Newer Microarchitectures for Intel Atom® Processors 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


€8H 


232 


IA32_APERF 


Core 


Actual Performance Frequency Clock Count (RW) 
See Table 2-2. 


FEH 


254 


IA32_MTRRCAP 


Core 


Memory Type Range Register (R) 
See Table 2-2. 


13CH 


174H 


52 


372 


MSR_FEATURE_CONFIG 


Core 


AES Configuration (RW-L) 


Privileged post-BlOS agent must provide a #GP handler 
to handle unsuccessful read of this MSR. 


1:0 


AES Configuration (RW-L) 

Upon a successful read of this MSR, the configuration of 
AES instruction sets availability is as follows: 

11b: AES instructions are not available until next 
RESET. 

Otherwise, AES instructions are available. 

Note: AES instruction set is not available if read is 
unsuccessful. If the configuration is not 01b, AES 
instructions can be mis-configured if a privileged agent 
unintentionally writes 11b. 


63:2 
IA32_SYSENTER_CS 


Core 


Reserved 
See Table 2-2. 


175H 


373 


IA32_SYSENTER_ESP 


Core 


See Table 2-2. 


176H 
179H 


374 
377 


IA32_SYSENTER_EIP 
IA32_MCG_CAP 


Core 


Core 


See Table 2-2. 
See Table 2-2. 


17AH 


186H 


378 


390 


IA32_MCG_STATUS 


Core 


Global Machine Check Status 


0 


RIPV 


When set, bit indicates that the instruction addressed 
by the instruction pointer pushed on the stack (when 
the machine check was generated) can be used to 
restart the program. If cleared, the program cannot be 
reliably restarted. 


EIPV 


When set, bit indicates that the instruction addressed 
by the instruction pointer pushed on the stack (when 
the machine check was generated) is directly 
associated with the error. 


MCIP 


When set, bit indicates that a machine check has been 
generated. If a second machine check is detected while 
this bit is still set, the processor enters a shutdown 
state. Software should write this bit to 0 after 
processing a machine check exception. 


63:3 
IA32_PERFEVTSELO 


Core 


Reserved 
See Table 2-2. 


7:0 


Event Select 
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Table 2-6. MSRs Common to the Silvermont Microarchitecture and 
Newer Microarchitectures for Intel Atom’ Processors 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
15:8 UMask 
16 USR 
17 (e)s) 
18 Edge 
19 PC 
20 INT 
21 Reserved 
22 EN 
23 INV 
31:24 CMASK 
63:32 Reserved 
187H 391 | IA32_PERFEVTSEL1 Core See Table 2-2. 
198H 408 | IA32_PERF_STATUS Module See Table 2-2. 
199H 409 | IA32_PERF_CTL Core See Table 2-2. 
19AH 410 | IA32_CLOCK_MODULATION Core Clock Modulation (R/W) 
See Table 2-2. 
IA32_CLOCK_MODULATION MSR was originally named 
IA32_THERM_CONTROL MSR. 
19BH 411 | IA32_THERM_INTERRUPT Core Thermal Interrupt Control (R/W) 
See Table 2-2. 
19CH 412 | IA32_THERM_STATUS Core Thermal Monitor Status (R/W) 
See Table 2-2. 
1A2H 418 | MSR_TEMPERATURE_TARGET Package Temperature Target 
15:0 Reserved 
23:16 Temperature Target (R) 
The default thermal throttling or PROCHOT# activation 
temperature in degrees C. The effective temperature 
for thermal throttling or PROCHOT# activation is 
“Temperature Target” + “Target Offset”. 
29:24 Target Offset (R/w) 
Specifies an offset in degrees C to adjust the throttling 
and PROCHOT# activation temperature from the 
default target specified in TEMPERATURE_TARGET 
(bits 23:16). 
63:30 Reserved 
1A6H 422 |MSR_OFFCORE_RSP_O Module Offcore Response Event Select Register (R/W) 
1A7H 423 | MSR_OFFCORE_RSP_1 Module Offcore Response Event Select Register (R/W) 
1BOH 432 | IA32_ENERGY_PERF_BIAS Core See Table 2-2. 
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Table 2-6. MSRs Common to the Silvermont Microarchitecture and 
Newer Microarchitectures for Intel Atom® Processors 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

1D9H 473 | 1A32_DEBUGCTL Core Debug Control (R/W) 
See Table 2-2. 

1DDH 477 | MSR_LER_FROM_LIP Core Last Exception Record From Linear IP (R/W) 
Contains a pointer to the last branch instruction that 
the processor executed prior to the last exception that 
was generated or the last interrupt that was handled. 

1DEH 478 |MSR_LER_TO_LIP Core Last Exception Record To Linear IP (R/W) 
This area contains a pointer to the target of the last 
branch instruction that the processor executed prior to 
the last exception that was generated or the last 
interrupt that was handled. 

1F2H 498 | 1A32_SMRR_PHYSBASE Core See Table 2-2. 

1F3H 499 | IA32_SMRR_PHYSMASK Core See Table 2-2. 

200H 512 | IA32_MTRR_PHYSBASEO Core See Table 2-2. 

201H 513 | IA32_MTRR_PHYSMASKO Core See Table 2-2. 

202H 514 | IA32_MTRR_PHYSBASE1 Core See Table 2-2. 

203H 515 | IA32_MTRR_PHYSMASK1 Core See Table 2-2. 

204H 516 | IA32_MTRR_PHYSBASE2 Core See Table 2-2. 

205H 517 | IA32_MTRR_PHYSMASK2 Core See Table 2-2. 

206H 518 | IA32_MTRR_PHYSBASE3 Core See Table 2-2. 

207H 519 | IA32_MTRR_PHYSMASK3 Core See Table 2-2. 

208H 520 | IA32_MTRR_PHYSBASE4 Core See Table 2-2. 

209H 521 | IA32_MTRR_PHYSMASK4 Core See Table 2-2. 

20AH 522 | IA32_MTRR_PHYSBASES Core See Table 2-2. 

20BH 523 | IA32_MTRR_PHYSMASK5 Core See Table 2-2. 

20CH 524 | IA32_MTRR_PHYSBASE6 Core See Table 2-2. 

20DH 525 | IA32_MTRR_PHYSMASK6 Core See Table 2-2. 

20€H 526 | IA32_MTRR_PHYSBASE7 Core See Table 2-2. 

20FH 527 | IA32_MTRR_PHYSMASK7 Core See Table 2-2. 

250H 592 | IA32_MTRR_FIX64K_00000 Core See Table 2-2. 

258H 600 | IA32_MTRR_FIX16K_80000 Core See Table 2-2. 

259H 601 | IA32_MTRR_FIX16K_A0000 Core See Table 2-2. 

268H 616 | IA32_MTRR_FIX4K_COO00 Core See Table 2-2. 

269H 617 | IA32_MTRR_FIX4K_C8000 Core See Table 2-2. 

26AH 618 | IA32_MTRR_FIX4K_DO0000 Core See Table 2-2. 

26BH 619 | IA32_MTRR_FIX4K_D8000 Core See Table 2-2. 

26CH 620 | IA32_MTRR_FIX4K_E0000 Core See Table 2-2. 

26DH 621 | IA32_MTRR_FIX4K_E8000 Core See Table 2-2. 
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Table 2-6. MSRs Common to the Silvermont Microarchitecture and 
Newer Microarchitectures for Intel Atom’ Processors 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

26€H 622 | IA32_MTRR_FIX4K_FOO00O Core See Table 2-2. 

26FH 623 | IA32_MTRR_FIX4K_F8000 Core See Table 2-2. 

277H 631 | IA32_PAT Core See Table 2-2. 

2FFH 767 | IA32_MTRR_DEF_TYPE Core Default Memory Types (R/W) 
See Table 2-2. 

309H 777 ‘| \A32_FIXED_CTRO Core Fixed-Function Performance Counter Register O (R/W) 
See Table 2-2. 

30AH 778 | \A32_FIXED_CTR1 Core Fixed-Function Performance Counter Register 1 (R/W) 
See Table 2-2. 

30BH 779 ‘| 1A32_FIXED_CTR2 Core Fixed-Function Performance Counter Register 2 (R/W) 
See Table 2-2. 

345H 837 | IA32_PERF_CAPABILITIES Core See Table 2-2. See Section 17.4.1, “IA32_DEBUGCTL 
MSR.” 

38DH 909 | IA32_FIXED_CTR_CTRL Core Fixed-Function-Counter Control Register (R/W) 
See Table 2-2. 

38FH 911 IA32_PERF_GLOBAL_CTRL Core See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 

3FDH 1021 | MSR_CORE_C6_RESIDENCY Core Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 

63:0 CORE C6 Residency Counter (R/O) 

Value since last reset that this core is in processor- 
specific C6 states. Counts at the TSC Frequency. 

400H | 1024 | IA32_MCO_CTL Module See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

401H | 1025 | 1A32_MCO_STATUS Module See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

402H | 1026 | IA32_MCO_ADDR Module See Section 15.3.2.3, “[A32_MCi_ADDR MSRs." 
The IA32_MCO_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the [A32_MCO_STATUS register is clear. 
When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 

404H | 1028 | IA32_MC1_CTL Module See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

405H | 1029 | 1A32_MC1_STATUS Module See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

408H | 1032 | IA32_MC2_CTL Module See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

409H | 1033 | 1IA32_MC2_STATUS Module See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 
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40AH | 1034 


IA32_MC2_ADDR 


Module 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 


The IA32_MC2_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the [A32_MC2_STATUS register is clear. 

When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 


40CH | 1036 


IA32_MC3_CTL 


Core 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


40DH | 1037 


IA32_MC3_STATUS 


Core 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 


40€H | 1038 


410H | 1040 


IA32_MC3_ADDR 


IA32_MC4_CTL 


Core 


Core 


See Section 15.3.2.3, "IA32_MCi_ADDR MSRs." 


The MSR_MC3_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the MSR_MC3_STATUS register is clear. 

When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


411H | 1041 


IA32_MC4_STATUS 


Core 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 


412H | 1042 


414H | 1044 


IA32_MC4_ADDR 


IA32_MC5_CTL 


Core 


Package 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 


The MSR_MC4_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the MSR_MC4_STATUS register is clear. 

When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


415H | 1045 


IA32_MC5_STATUS 


Package 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 


416H | 1046 


480H | 1152 


IA32_MC5_ADDR 


IA32_VMX_BASIC 


Package 


Core 


See Section 15.3.2.3, "IA32_MCi_ADDR MSRs." 


The MSR_MC4_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the MSR_MC4_STATUS register is clear. 


When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 

Reporting Register of Basic VMX Capabilities (R/O) 
See Table 2-2. 

See Appendix A.1, “Basic VMX Information.” 


481H | 1153 


IA32_VMX_PINBASED_CTLS 


Core 


Capability Reporting Register of Pin-Based 
VM-Execution Controls (R/O) 
See Table 2-2. 


See Appendix A.3, “VM-Execution Controls.” 
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482H 


1154 


IA32_VMX_PROCBASED_CTLS 


Core 


Capability Reporting Register of Primary Processor- 
Based VM-Execution Controls (R/O) 


See Appendix A.3, “VM-Execution Controls.” 


483H 


1155 


IA32_VMX_EXIT_CTLS 


Core 


Capability Reporting Register of VM-Exit Controls (R/O) 
See Table 2-2. 
See Appendix A.4, “VM-Exit Controls.” 


484H 


1156 


IA32_VMX_ENTRY_CTLS 


Core 


Capability Reporting Register of VM-Entry Controls 
(R/O) 


See Table 2-2. 
See Appendix A.5, “VM-Entry Controls.” 


485H 


1157 


IA32_VMX_MISC 


Core 


Reporting Register of Miscellaneous VMX Capabilities 
(R/O) 


See Table 2-2. 
See Appendix A.6, “Miscellaneous Data.” 


486H 


487H 


1158 


1159 


IA32_VMX_CRO_FIXEDO 


IA32_VMX_CRO_FIXED1 


Core 


Core 


Capability Reporting Register of CRO Bits Fixed to O 
(R/O) 


See Table 2-2. 

See Appendix A.7, “VMX-Fixed Bits in CRO.” 
Capability Reporting Register of CRO Bits Fixed to 1 
(R/O) 

See Table 2-2. 

See Appendix A.7, “VMX-Fixed Bits in CRO.” 


488H 


1160 


IA32_VMX_CR4_FIXEDO 


Core 


Capability Reporting Register of CR4 Bits Fixed to O 
(R/O) 


See Table 2-2. 
See Appendix A.8, “VMX-Fixed Bits in CR4.” 


489H 


1161 


IA32_VMX_CR4_FIXED1 


Core 


Capability Reporting Register of CR4 Bits Fixed to 1 
(R/O) 


See Table 2-2. 
See Appendix A.8, “VMX-Fixed Bits in CR4.” 


48AH 


1162 


IA32_VMX_VMCS_ENUM 


Core 


Capability Reporting Register of VMCS Field 
Enumeration (R/O) 


See Table 2-2. 
See Appendix A.9, “VMCS Enumeration.” 


48BH 


1163 


IA32_WMX_PROCBASED_CTLS2 


Core 


Capability Reporting Register of Secondary Processor- 
Based VM-Execution Controls (R/O) 


See Appendix A.3, “VM-Execution Controls.” 


48CH 


1164 


IA32_VMX_EPT_VPID_ENUM 


Core 


Capability Reporting Register of EPT and VPID (R/O) 
See Table 2-2 


48DH 


1165 


IA32_VMX_TRUE_PINBASED_CTLS 


Core 


Capability Reporting Register of Pin-Based 
VM-Execution Flex Controls (R/O) 
See Table 2-2 
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48E€H 1166 | IA32_VMX_TRUE_PROCBASED_CTLS Core Capability Reporting Register of Primary Processor- 
based VM-Execution Flex Controls (R/O) 
See Table 2-2 
48FH 1167 | IA32_VMX_TRUE_EXIT_CTLS Core Capability Reporting Register of VM-Exit Flex Controls 
(R/O) 
See Table 2-2 
490H 1168 | IA32_VMX_TRUE_ENTRY_CTLS Core Capability Reporting Register of VM-Entry Flex Controls 
(R/O) 
See Table 2-2 
491H 1169 | IA32_VMX_FMFUNC Core Capability Reporting Register of VM-Function Controls 
(R/O) 
See Table 2-2 
4C1H | 1217 | 1IA32_A_PMCO Core See Table 2-2. 
4C2H | 1218 | 1IA32_A_PMC1 Core See Table 2-2. 
600H | 1536 | IA32_DS_AREA Core DS Save Area (R/W) 
See Table 2-2. 
See Section 18.6.3.4, “Debug Store (DS) Mechanism.” 
660H 1632 | MSR_CORE_C1_RESIDENCY Core Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
63:0 CORE C1 Residency Counter. (R/O) 
Value since last reset that this core is in processor- 
specific C1 states. Counts at the TSC frequency. 
6EOH | 1760 | IA32_TSC_DEADLINE Core TSC Target of Local APIC’s TSC Deadline Mode (R/W) 
See Table 2-2. 
CO00_ IA32_EFER Core Extended Feature Enables 
0080H See Table 2-2. 
COO00_ IA32_STAR Core System Call Target Address (R/W) 
0081H See Table 2-2. 
CoO00_ IA32_LSTAR Core IA-32e Mode System Call Target Address (R/W) 
0082H See Table 2-2. 
Co00_ IA32_FMASK Core System Call Flag Mask (R/W) 
0084H See Table 2-2. 
COoo0_ IA32_FS_BASE Core Map of BASE Address of FS (R/W) 
0100H See Table 2-2. 
COo0_ IA32_GS_BASE Core Map of BASE Address of GS (R/W) 
0101H See Table 2-2. 
CO00_ IA32_KERNEL_GS_BASE Core Swap Target of BASE Address of GS (R/W) 
0102H See Table 2-2. 
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COO0_ IA32_TSC_AUX Core AUXILIARY TSC Signature (R/W) 
0103H See Table 2-2 


Table 2-7 lists model-specific registers (MSRs) that are common to Intel® Atom™ processors based on the Silver- 
mont and Airmont microarchitectures but not newer microarchitectures. 


Table 2-7. MSRs Common to the Silvermont and Airmont Microarchitectures 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
17H 23 MSR_PLATFORM_ID Module Model Specific Platform ID (R) 
7:0 Reserved 
13:8 Maximum Qualified Ratio (R) 
The maximum allowed bus ratio. 
49:13 Reserved 
52:50 See Table 2-2. 
63:33 Reserved 
3AH 58 IA32_FEATURE_CONTROL Core Control Features in Intel 64Processor (R/W) 
See Table 2-2. 
0 Lock (R/WL) 
1 Reserved 
2 Enable VMX outside SMX operation (R/WL) 
40H 64 MSR_LASTBRANCH_O_FROM_IP Core Last Branch Record 0 From IP (R/W) 
One of eight pairs of last branch record registers on the 
last branch record stack. The From_IP part of the stack 
contains pointers to the source instruction. See also: 
* Last Branch Record Stack TOS at 1C9SH. 
* Section 17.5 and record format in Section 17.4.8.1. 
41H 65 MSR_LASTBRANCH_1_FROM_IP Core Last Branch Record 1 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
42H 66 MSR_LASTBRANCH_2_FROM_IP Core Last Branch Record 2 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
43H 67 MSR_LASTBRANCH_3_FROM_IP Core Last Branch Record 3 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
44H 68 MSR_LASTBRANCH_4_ FROM_IP Core Last Branch Record 4 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
45H 69 MSR_LASTBRANCH_5_FROM_IP Core Last Branch Record 5 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
46H 70 MSR_LASTBRANCH_6_FROM_IP Core Last Branch Record 6 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
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47H 71 MSR_LASTBRANCH_7_FROM_IP Core Last Branch Record 7 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 

60H 96 MSR_LASTBRANCH_0O_TO_IP Core Last Branch Record 0 To IP (R/W) 

One of eight pairs of last branch record registers on the 
last branch record stack. The To_IP part of the stack 
contains pointers to the destination instruction. 

61H 97 MSR_LASTBRANCH_1_TO_IP Core Last Branch Record 1 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 

62H 98 MSR_LASTBRANCH_2_TO_IP Core Last Branch Record 2 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 

63H 99 MSR_LASTBRANCH_3_TO_IP Core Last Branch Record 3 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 

64H 100 |MSR_LASTBRANCH_4_TO_IP Core Last Branch Record 4 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 

65H 101. | MSR_LASTBRANCH_5_TO_IP Core Last Branch Record 5 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 

66H 102 |MSR_LASTBRANCH_6_TO_IP Core Last Branch Record 6 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 

67H 103. | MSR_LASTBRANCH_7_TO_IP Core Last Branch Record 7 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 

CEH 206 | MSR_PLATFORM_INFO Package Platform Information: Contains power management and 
other model specific features enumeration. See 
http://biosbits.org. 

7:0 Reserved 

15:8 Package Maximum Non-Turbo Ratio (R/O) 
This is the ratio of the maximum frequency that does not 
require turbo. Frequency = ratio * Scalable Bus 
Frequency. 

63:16 Reserved 

E2H 226 | MSR_PKG_CST_CONFIG_CONTROL Module C-State Configuration Control (R/W) 

Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 

See http://biosbits.org. 
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Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


2:0 


Package C-State Limit (R/W) 


Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. The 
default is set as factory-configured package C-state limit. 


The following C-state code name encodings are 
supported: 


O0Ob: CO (no package C-sate support) 
001b: C1 (Behavior is the same as OOOb) 
100b: C4 

110b: C6 

111b: C7 (Silvermont only). 


9:3 


Reserved 


10 


I/O MWAIT Redirection Enable (R/W) 


When set, will map IO_read instructions sent to IO 
register specified by MSR_PMG_IO_CAPTURE_BASE to 
MWAIT instructions. 


14:11 


Reserved 


15 


CFG Lock (R/WO) 
When set, locks bits 15:0 of this register until next reset. 


63:16 


Reserved 


11€H 


281 


MSR_BBL_CR_CTL3 


Module 


Control Register 3 
Used to configure the L2 Cache. 


L2 Hardware Enabled (RO) 
1 = If the L2 is hardware-enabled. 
O= Indicates if the L2 is hardware-disabled. 


Reserved 


L2 Enabled (R/W) 
1=  L2 cache has been initialized. 
O= Disabled (default). 


Until this bit is set the processor will not respond to the 
WBINVD instruction or the assertion of the FLUSH# 
input. 


22:9 
23 


Reserved 


L2 Not Present (RO) 
O= L2 Present. 
1 =  L2 Not Present. 


63:24 


Reserved 


1A0H 


416 


IA32_MISC_ENABLE 


Enable Misc. Processor Features (R/W) 


Allows a variety of processor functions to be enabled 
and disabled. 


Core 


Fast-Strings Enable 
See Table 2-2. 
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2:1 Reserved 

3 Module Automatic Thermal Control Circuit Enable (R/W) 
See Table 2-2. Default value is 0. 

6:4 Reserved 

7 Core Performance Monitoring Available (R) 
See Table 2-2. 

10:8 Reserved 

11 Core Branch Trace Storage Unavailable (RO) 
See Table 2-2. 

12 Core Processor Event Based Sampling Unavailable (RO) 
See Table 2-2. 

15:13 Reserved 

16 Module Enhanced Intel SpeedStep Technology Enable (R/W) 
See Table 2-2. 

18 Core ENABLE MONITOR FSM (R/W) 
See Table 2-2. 

21:19 Reserved 

22 Core Limit CPUID Maxval (R/W) 
See Table 2-2. 

23 Module XTPR Message Disable (R/W) 
See Table 2-2. 

33:24 Reserved 

34 Core XD Bit Disable (R/W) 
See Table 2-2. 

37:35 Reserved 

38 Module Turbo Mode Disable (R/W) 
When set to 1 on processors that support Intel Turbo 
Boost Technology, the turbo mode feature is disabled 
and the IDA_Enable feature flag will be cleared 
(CPUID.OGH: EAX[1]=0). 
When set to a 0 on processors that support IDA, 
CPUID.OGH: EAX[1] reports the processor's support of 
turbo mode is enabled. 
Note: The power-on default value is used by BIOS to 
detect hardware support of turbo mode. If the power-on 
default value is 1, turbo mode is available in the 
processor. If the power-on default value is 0, turbo mode 
is not available. 

63:39 Reserved 

1C8H 456 | MSR_LBR_SELECT Core Last Branch Record Filtering Select Register (R/W) 

See Section 17.9.2, “Filtering of Last Branch Records.” 
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Hex Dec 


CPL_EQ_O 


CPL_NEQ_O 

JCC 
NEAR_REL_CALL 
NEAR_IND_CALL 
NEAR_RET 
NEAR_IND_JMP 
NEAR_REL_JMP 
FAR_BRANCH 
63:9 Reserved 


1C9H 457 | MSR_LASTBRANCH_TOS Core Last Branch Record Stack TOS (R/W) 


Contains an index (bits 0-2) that points to the MSR 
containing the most recent branch record. 


See MSR_LASTBRANCH_O_FROML_IP. 


38EH 910 | IA32_PERF_GLOBAL_STATUS Core See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 


390H 912 | IA32_PERF_GLOBAL_OVF_CTRL Core See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 

3F1H 1009 | MSR_PEBS_ENABLE Core See Table 2-2. See Section 18.6.2.4, “Processor Event 
Based Sampling (PEBS).” 

0 Enable PEBS for precise event on [A32_PMCO (R/W) 


3FAH 1018 | MSR_PKG_C6_RESIDENCY Package Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 

63:0 Package C6 Residency Counter (R/O) 

Value since last reset that this package is in processor- 
specific C6 states. Counts at the TSC Frequency. 

664H | 1636 | MSR_MC6_RESIDENCY_COUNTER Module Module C6 Residency Counter (R/O) 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


Oy;NI DMD] Mm] By] WwW) rm] —|o 


63:0 Time that this module is in module-specific C6 states 
since last 


reset. Counts at 1 Mhz frequency. 


2.4.1 MSRs with Model-Specific Behavior in the Silvermont Microarchitecture 


Table 2-8 lists model-specific registers (MSRs) that are specific to Intel Atom® processor E3000 Series (CPUID 
signature with DisplayFamily_DisplayModel of 06_37H) and Intel Atom processors (CPUID signatures with 
DisplayFamily_DisplayModel of 06_4AH, 06_5AH, 06_5DH). 
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Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


CDH 


205 


MSR_FSB_FREQ 


Module 


Scaleable Bus Speed(RO) 


This field indicates the intended scaleable bus clock 
speed for processors based on Silvermont 
microarchitecture. 


2:0 


* 100B: 080.0 MHz 
* QOOB: 083.3 MHz 
« 001B: 100.0 MHz 
« 010B: 133.3 MHz 
= 011B: 116.7 MHz 


63:3 


Reserved 


606H 


1542 


MSR_RAPL_POWER_UNIT 


Package 


Unit Multipliers used in RAPL Interfaces (R/O) 
See Section 14.10.1, “RAPL Interfaces.” 


3:0 


Power Units 


Power related information (in milliwatts) is based on the 
multiplier, 2*PU; where PU is an unsigned integer 
represented by bits 3:0. Default value is 0101b, 
indicating power unit is in 32 milliwatts increment. 


74 


Reserved 


12:8 


Energy Status Units 


Energy related information (in microjoules) is based on 
the multiplier, 2~ESU; where ESU is an unsigned integer 
represented by bits 12:8. Default value is 001016, 
indicating energy unit is in 32 microJoules increment. 


15:13 
19:16 


63:20 


Reserved 


Time Unit 
The value is O000b, indicating time unit is in one second. 


Reserved 


610H 


1552 


MSR_PKG_POWER_LIMIT 


Package 


PKG RAPL Power Limit Control (R/W) 


14:0 


Package Power Limit #1 (R/W) 


See Section 14.10.3, “Package RAPL Domain.” and 
MSR_RAPL_POWER_UNIT in Table 2-8. 


Enable Power Limit #1 (R/W) 
See Section 14.10.3, “Package RAPL Domain.” 


Package Clamping Limitation #1 (R/W) 
See Section 14.10.3, “Package RAPL Domain." 


23:17 


Time Window for Power Limit #1 (R/W) 


In unit of second. If 0 is specified in bits [23:17], defaults 
to 1 second window. 


63:24 


Reserved 


611H 


1553 


MSR_PKG_ENERGY_STATUS 


Package 


PKG Energy Status (R/O) 


See Section 14.10.3, “Package RAPL Domain.” and 
MSR_RAPL_POWER_UNIT in Table 2-8. 
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639H | 1593 | MSR_PPO_ENERGY_STATUS Package PPO Energy Status (R/O) 


See Section 14.10.4, “PPO/PP1 RAPL Domains.” and 
MSR_RAPL_POWER_UNIT in Table 2-8. 


Table 2-9 lists model-specific registers (MSRs) that are specific to Intel Atom® processor E3000 Series (CPUID 
signature with DisplayFamily_DisplayModel of 06_37H). 


Table 2-9. Specific MSRs Supported by Intel Atom® Processor E3000 Series with CPUID Signature 06_37H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
668H | 1640 | MSR_CC6_DEMOTION_POLICY_CONFIG | Package Core C6 Demotion Policy Config MSR 
63:0 Controls per-core C6 demotion policy. Writing a value of 
O disables core level HW demotion policy. 
669H | 1641 | MSR_MC6_DEMOTION_POLICY_CONFIG | Package Module C6 Demotion Policy Config MSR 
63:0 Controls module (i.e., two cores sharing the second-level 
cache) C6 demotion policy. Writing a value of O disables 
module level HW demotion policy. 
664H | 1636 | MSR_MC6_RESIDENCY_COUNTER Module Module C6 Residency Counter (R/O) 
Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
63:0 Time that this module is in module-specific C6 states 
since last reset. Counts at 1 Mhz frequency. 


Table 2-10 lists model-specific registers (MSRs) that are specific to Intel Atom® processor C2000 Series (CPUID 
signature with DisplayFamily_DisplayModel of 06_4DH). 


Table 2-10. Specific MSRs Supported by Intel Atom® Processor C2000 Series with CPUID Signature 06_4DH 


Register 
Address 


Hex Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


1A4H 420 


MSR_MISC_FEATURE_CONTROL 


Miscellaneous Feature Control (R/W) 


0 


Core 


L2 Hardware Prefetcher Disable (R/W) 

If 1, disables the L2 hardware prefetcher, which 
fetches additional lines of code or data into the L2 
cache. 


Reserved 


Core 


DCU Hardware Prefetcher Disable (R/W) 


If 1, disables the L1 data cache prefetcher, which 
fetches the next cache line into L1 data cache. 


Reserved 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
1ADH 429 | MSR_TURBO_RATIO_LIMIT Package Maximum Ratio Limit of Turbo Mode (RW) 
7:0 Package Maximum Ratio Limit for 1C 
Maximum turbo ratio limit of 1 core active. 
15:8 Package Maximum Ratio Limit for 2C 
Maximum turbo ratio limit of 2 core active. 
23:16 Package Maximum Ratio Limit for 3C 
Maximum turbo ratio limit of 3 core active. 
31:24 Package Maximum Ratio Limit for 4C 
Maximum turbo ratio limit of 4 core active. 
39:32 Package Maximum Ratio Limit for 5C 
Maximum turbo ratio limit of 5 core active. 
47:40 Package Maximum Ratio Limit for 6C 
Maximum turbo ratio limit of 6 core active. 
55:48 Package Maximum Ratio Limit for 7C 
Maximum turbo ratio limit of 7 core active. 
63:56 Package Maximum Ratio Limit for 8C 
Maximum turbo ratio limit of 8 core active. 
606H | 1542 | MSR_RAPL_POWER_UNIT Package Unit Multipliers used in RAPL Interfaces (R/O) 
See Section 14.10.1, “RAPL Interfaces.” 
3:0 Power Units 
Power related information (in milliwatts) is based on 
the multiplier, 2*PU; where PU is an unsigned integer 
represented by bits 3:0. Default value is 0101b, 
indicating power unit is in 32 milliwatts increment. 
7:4 Reserved 
12:8 Energy Status Units. 
Energy related information (in microJoules) is based on 
the multiplier, 2*ESU; where ESU is an unsigned 
integer represented by bits 12:8. Default value is 
001015, indicating energy unit is in 32 microJoules 
increment. 
15:13 Reserved 
19:16 Time Unit 
The value is OO0Ob, indicating time unit is in one 
second. 
63:20 Reserved 
610H | 1552 | MSR_PKG_POWER_LIMIT Package PKG RAPL Power Limit Control (R/W) 
See Section 14.10.3, “Package RAPL Domain.” 
66EH | 1646 | MSR_PKG_POWER_INFO Package PKG RAPL Parameter (R/O) 
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Table 2-10. Specific MSRs Supported by Intel Atom® Processor C2000 Series (Contd.)with CPUID Signature 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
14:0 Thermal Spec Power (R/O) 
The unsigned integer value is the equivalent of the 
thermal specification power of the package domain. 
The unit of this field is specified by the “Power Units” 
field of MSR_RAPL_POWER_UNIT. 
63:15 Reserved 
2.4.2 MSRs In Intel Atom® Processors Based on Airmont Microarchitecture 


Intel Atom processor X7-Z8000 and X5-Z8000 series are based on the Airmont microarchitecture. These proces- 
sors support MSRs listed in Table 2-6, Table 2-7, Table 2-8, and Table 2-11. These processors have a CPUID signa- 
ture with DisplayFamily_DisplayModel including 06_4CH; see Table 2-1. 


Table 2-11. 


MSRs in Intel Atom® Processors Based on the Airmont Microarchitecture 


Register 
Address 


Hex 
CDH 


Dec 
205 


Register Name / Bit Fields 


MSR_FSB_FREQ 


Scope 


Module 


Bit Description 


Scaleable Bus Speed(RO) 


This field indicates the intended scaleable bus clock 
speed for processors based on Airmont 
microarchitecture. 


3:0 


OOOOB: 083.3 MHz 
0001B: 100.0 MHz 
001 0B: 133.3 MHz 
0011B: 116.7 MHz 
0100B: 080.0 MHz 
0101B: 093.3 MHz 
0110B: 090.0 MHz 
0111B: 088.9 MHz 
1000B: 087.5 MHz 


63:5 


Reserved 


€2H 


226 


MSR_PKG_CST_CONFIG_CONTROL 


Module 


C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


See http://biosbits.org. 
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Table 2-11. MSRs in Intel Atom® Processors Based on the Airmont Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


2:0 


Package C-State Limit (R/W) 


Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. 

The default is set as factory-configured package C- 

state limit. 


The following C-state code name encodings are 
supported: 


OOOb: No limit 
001b: C1 
010b: C2 
110b: C6 
111b: C7 


9:3 


Reserved 


10 


14:11 


I/O MWAIT Redirection Enable (R/W) 


When set, will map IO_read instructions sent to IO 
register specified by MSR_PMG_IO_CAPTURE_BASE to 


MWAIT instructions. 


Reserved 


15 


CFG Lock (R/WO) 


When set, locks bits 15:0 of this register until next 
reset. 


63:16 


Reserved 


€4H 


228 


MSR_PMG_IO_CAPTURE_BASE 


Module 


Power Management IO Redirection in C-state (R/W) 
See http://biosbits.org. 


15:0 


LVL_2 Base Address (R/W) 


Specifies the base address visible to software for IO 
redirection. If 1O MWAIT Redirection is enabled, reads to 
this address will be consumed by the power 
management logic and decoded to MWAIT instructions. 
When IO port address redirection is enabled, this is the 
10 port address reported to the OS/software. 


18:16 


C-state Range (R/W) 


Specifies the encoding value of the maximum C-State 
code name to be included when IO read to MWAIT 
redirection is enabled by 
MSR_PKG_CST_CONFIG_CONTROL[bit1 0]: 

000b - C3 is the max C-State to include. 

001b - Deep Power Down Technology is the max C- 
State. 


010b - C7 is the max C-State to include. 


63:19 


Reserved 


638H 


1592 


MSR_PPO_POWER_LIMIT 


Package 


PPO RAPL Power Limit Control (R/W) 
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Table 2-11. MSRs in Intel Atom® Processors Based on the Airmont Microarchitecture (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 


Hex Dec 


14:0 PPO Power Limit #1 (R/W) 


See Section 14.10.4, “PPO/PP1 RAPL Domains” and 
MSR_RAPL_POWER_UNIT in Table 2-8. 


15 Enable Power Limit #1 (R/W) 

See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
16 Reserved 
23:17 Time Window for Power Limit #1 (R/W) 


Specifies the time duration over which the average 
power must remain below PPO_POWER_LIMIT 
#1(14:0). Supported Encodings: 


Ox0: 1 second time duration. 
0x1: 5 second time duration (Default). 
Ox2: 10 second time duration. 
0x3: 15 second time duration. 
0x4: 20 second time duration. 
Ox5: 25 second time duration. 
Ox6: 30 second time duration. 
0x7: 35 second time duration. 
Ox8: 40 second time duration. 
Ox9: 45 second time duration. 
OxA: 50 second time duration. 
OxB-0x7F - reserved. 


63:24 Reserved 


25 MSRS IN INTEL ATOM® PROCESSORS BASED ON GOLDMONT 
MICROARCHITECTURE 


Intel Atom processors based on the Goldmont microarchitecture support MSRs listed in Table 2-6 and Table 2-12. 
These processors have a CPUID signature with DisplayFamily_DisplayModel of 06_5CH; see Table 2-1. 


In the Goldmont microarchitecture, the scope column indicates the following: “Core” means each processor core 
has a separate MSR, or a bit field not shared with another processor core. “Module” means the MSR or the bit field 
is shared by a subset of the processor cores in the physical package. The number of processor cores in this subset 
is model specific and may differ between different processors. For all processors based on Goldmont microarchitec- 
ture, the L2 cache is also shared between cores in a module and thus CPUID leaf 04H enumeration can be used to 
figure out which processors are in the same module. “Package” means all processor cores in the physical package 
share the same MSR or bit interface. 


Table 2-12. MSRs in Intel Atom’ Processors Based on the Goldmont Microarchitecture 


Register 

Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
17H 23 MSR_PLATFORM_ID Module Model Specific Platform ID (R) 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
49:0 Reserved 
52:50 See Table 2-2. 
63:33 Reserved 
3AH 58 IA32_FEATURE_CONTROL Core Control Features in Intel 64 Processor (R/W) 
See Table 2-2. 
0 Lock (R/WL) 
1 Enable VMX inside SMX operation (R/WL) 
2 Enable VMX outside SMX operation (R/WL) 
14:8 SENTER local functions enables (R/WL) 
15 SENTER global functions enable (R/WL) 
18 SGX global functions enable (R/WL) 
63:19 Reserved 
3BH 59 | IA32_TSC_ADJUST Core Per-Core TSC ADJUST (R/W) 
See Table 2-2. 
C3H 195 | IA32_PMC2 Core Performance Counter Register 
See Table 2-2. 
C4H 196 | IA32_PMC3 Core Performance Counter Register 
See Table 2-2. 
CEH 206 | MSR_PLATFORM_INFO Package Platform Information 
Contains power management and other model specific 
features enumeration. See http://biosbits.org. 
7:0 Reserved 
15:8 Package Maximum Non-Turbo Ratio (R/O) 
This is the ratio of the maximum frequency that does 
not require turbo. Frequency = ratio * 100 MHz. 
27:16 Reserved 
28 Package Programmable Ratio Limit for Turbo Mode (R/O) 
When set to 1, indicates that Programmable Ratio 
Limit for Turbo mode is enabled. When set to 0, 
indicates Programmable Ratio Limit for Turbo mode is 
disabled. 
29 Package Programmable TDP Limit for Turbo Mode (R/O) 
When set to 1, indicates that TDP Limit for Turbo 
mode is programmable. When set to O, indicates TDP 
Limit for Turbo mode is not programmable. 
30 Package Programmable TJ OFFSET (R/O) 
When set to 1, indicates that 
MSR_TEMPERATURE_TARGET.[27:24] is valid and 
writable to specify a temperature offset. 
39:31 Reserved 
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Register 
Address Register Name / Bit Fields Scope Bit Description 


Hex Dec 


47:40 Package Maximum Efficiency Ratio (R/O) 


This is the minimum ratio (maximum efficiency) that 
the processor can operate, in units of 1OOMHz. 


63:48 Reserved 


E2H 226 | MSR_PKG_CST_CONFIG_CONTROL Core C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


See http://biosbits.org. 
3:0 Package C-State Limit (R/W) 


Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. 

The default is set as factory-configured package C- 

state limit. 


The following C-state code name encodings are 
supported: 


OOOO: No limit 
0001b: C1 

001 0b: C3 

001 1b: C6 
0100b: C7 
0101b: C7S 
0110b: C8 
0111b: C9 
1000b: C10 


9:3 Reserved 


10 I/O MWAIT Redirection Enable (R/W) 


When set, will map IO_read instructions sent to IO 
register specified by MSR_PMG_IO_CAPTURE_BASE to 
MWAIT instructions. 


14:11 Reserved 


15 CFG Lock (R/WO) 


When set, locks bits 15:0 of this register until next 
reset. 


63:16 Reserved 


17DH 381 | MSR_SMM_MCA_CAP Core Enhanced SMM Capabilities (SMM-RO) 


Reports SMM capability enhancement. Accessible only 
while in SMM. 


57:0 Reserved 


58 SMM_Code_Access_Chk (SMM-RO) 


If set to 1 indicates that the SMM code access 
restriction is supported and the 
MSR_SMM_FEATURE_CONTROL is supported. 
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Table 2-12. MSRs in Intel Atom® Processors Based on the Goldmont Microarchitecture (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
59 Long_Flow_Indication (SMM-RO) 
If set to 1 indicates that the SMM long flow indicator is 
supported and the MSR_SMM_DELAYED is supported. 
63:60 Reserved 
188H 392 | IA32_PERFEVTSEL2 Core See Table 2-2. 
189H 393 | IA32_PERFEVTSEL3 Core See Table 2-2. 
1A0H 416 | IA32_MISC_ENABLE Enable Misc. Processor Features (R/W) 
Allows a variety of processor functions to be enabled 
and disabled. 
0 Core Fast-Strings Enable 
See Table 2-2. 
2:1 Reserved 
3 Package Automatic Thermal Control Circuit Enable (R/W) 
See Table 2-2. Default value is 1. 
6:4 Reserved 
Core Performance Monitoring Available (R) 
See Table 2-2. 
10:8 Reserved 
11 Core Branch Trace Storage Unavailable (RO) 
See Table 2-2. 
12 Core Processor Event Based Sampling Unavailable (RO) 
See Table 2-2. 
15:13 Reserved 
16 Package Enhanced Intel SpeedStep Technology Enable (R/W) 
See Table 2-2. 
18 Core ENABLE MONITOR FSM (R/W) 
See Table 2-2. 
21:19 Reserved 
22 Core Limit CPUID Maxval (R/W) 
See Table 2-2. 
23 Package xTPR Message Disable (R/W) 
See Table 2-2. 
33:24 Reserved 
34 Core XD Bit Disable (R/W) 
See Table 2-2. 
37:35 Reserved 
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Register 
Address Register Name / Bit Fields Scope Bit Description 


Hex Dec 


38 Package Turbo Mode Disable (R/W) 


When set to 1 on processors that support Intel Turbo 
Boost Technology, the turbo mode feature is disabled 
and the IDA_Enable feature flag will be clear 
(CPUID.OGH: EAX[1]=0). 


When set to a O on processors that support IDA, 
CPUID.O6GH: EAX[1] reports the processor's support of 
turbo mode is enabled. 


Note: The power-on default value is used by BIOS to 
detect hardware support of turbo mode. If the power- 
on default value is 1, turbo mode is available in the 
processor. If the power-on default value is 0, turbo 
mode is not available. 


63:39 Reserved 


1A4H 420 | MSR_MISC_FEATURE_CONTROL Miscellaneous Feature Control (R/W) 


0 Core L2 Hardware Prefetcher Disable (R/W) 


If 1, disables the L2 hardware prefetcher, which 
fetches additional lines of code or data into the L2 
cache. 


1 Reserved 


2 Core DCU Hardware Prefetcher Disable (R/W) 


If 1, disables the L1 data cache prefetcher, which 
fetches the next cache line into L1 data cache. 


63:3 Reserved 


1AAH 426 | MSR_MISC_PWR_MGMT Package Miscellaneous Power Management Control 
Various model specific features enumeration. See 
http://biosbits.org. 

0 EIST Hardware Coordination Disable (R/W) 


When O, enables hardware coordination of Enhanced 
Intel Speedstep Technology request from processor 
cores. When 1, disables hardware coordination of 
Enhanced Intel Speedstep Technology requests. 


21:1 Reserved 


22 Thermal Interrupt Coordination Enable (R/W) 


If set, then thermal interrupt on one core is routed to 
all cores. 


63:23 Reserved 
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Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


1ADH 


429 


MSR_TURBO_RATIO_LIMIT 


Package 


Maximum Ratio Limit of Turbo Mode by Core Groups 
(RW) 

Specifies Maximum Ratio Limit for each Core Group. 

Max ratio for groups with more cores must decrease 
monotonically. 


For groups with less than 4 cores, the max ratio must 
be 32 or less. For groups with 4-5 cores, the max ratio 
must be 22 or less. For groups with more than 5 cores, 
the max ratio must be 16 or less. 


7:0 


Package 


Maximum Ratio Limit for Active Cores in Group O 


Maximum turbo ratio limit when the number of active 
cores is less than or equal to the Group O threshold. 


Package 


Maximum Ratio Limit for Active Cores in Group 1 


Maximum turbo ratio limit when the number of active 
cores is less than or equal to the Group 1 threshold, 
and greater than the Group O threshold. 


23:16 


Package 


Maximum Ratio Limit for Active Cores in Group 2 
Maximum turbo ratio limit when the number of active 
cores is less than or equal to the Group 2 threshold, 
and greater than the Group 1 threshold. 


31:24 


Package 


Maximum Ratio Limit for Active Cores in Group 3 
Maximum turbo ratio limit when the number of active 
cores is less than or equal to the Group 3 threshold, 
and greater than the Group 2 threshold. 


39:32 


Package 


Maximum Ratio Limit for Active Cores in Group 4 


Maximum turbo ratio limit when the number of active 
cores is less than or equal to the Group 4 threshold, 
and greater than the Group 3 threshold. 


47:40 


Package 


Maximum Ratio Limit for Active Cores in Group 5 
Maximum turbo ratio limit when the number of active 
cores is less than or equal to the Group 5 threshold, 
and greater than the Group 4 threshold. 


55:48 


Package 


Maximum Ratio Limit for Active Cores in Group 6 


Maximum turbo ratio limit when the number of active 
cores is less than or equal to the Group 6 threshold, 
and greater than the Group 5 threshold. 


63:56 


Package 


Maximum Ratio Limit for Active Cores in Group 7 
Maximum turbo ratio limit when the number of active 
cores is less than or equal to the Group 7 threshold, 
and greater than the Group 6 threshold. 


1AEH 


430 


MSR_TURBO_GROUP_CORECNT 


Package 


Group Size of Active Cores for Turbo Mode Operation 
(RW) 
Writes of O threshold is ignored. 
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Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


7:0 


Package 


Group O Core Count Threshold 


Maximum number of active cores to operate under the 
Group O Max Turbo Ratio limit. 


Package 


Group 1 Core Count Threshold 

Maximum number of active cores to operate under the 
Group 1 Max Turbo Ratio limit. Must be greater than 
the Group O Core Count. 


23:16 


Package 


Group 2 Core Count Threshold 

Maximum number of active cores to operate under the 
Group 2 Max Turbo Ratio limit. Must be greater than 
the Group 1 Core Count. 


31:24 


Package 


Group 3 Core Count Threshold 


Maximum number of active cores to operate under the 
Group 3 Max Turbo Ratio limit. Must be greater than 
the Group 2 Core Count. 


39:32 


Package 


Group 4 Core Count Threshold 

Maximum number of active cores to operate under the 
Group 4 Max Turbo Ratio limit. Must be greater than 
the Group 3 Core Count. 


47:40 


Package 


Group 5 Core Count Threshold 


Maximum number of active cores to operate under the 
Group 5 Max Turbo Ratio limit. Must be greater than 
the Group 4 Core Count. 


55:48 


Package 


Group 6 Core Count Threshold 

Maximum number of active cores to operate under the 
Group 6 Max Turbo Ratio limit. Must be greater than 
the Group 5 Core Count. 


63:56 


Package 


Group 7 Core Count Threshold 


Maximum number of active cores to operate under the 
Group 7 Max Turbo Ratio limit. Must be greater than 
the Group 6 Core Count, and not less than the total 
number of processor cores in the package. E.g., specify 
255. 


1C8H 


456 


MSR_LBR_SELECT 


Core 


Last Branch Record Filtering Select Register (R/W) 
See Section 17.9.2, “Filtering of Last Branch Records.” 


CPL_EQ_O 


CPL_NEQ_O 


ICC 


NEAR_REL_CALL 


NEAR_IND_CALL 


NEAR_RET 


NEO] oO] BR] WwW) rm) | oO 


NEAR_IND_JMP 
NEAR_REL_JMP 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
8 FAR_BRANCH 
9 EN_CALL_STACK 
63:10 Reserved 
1C9H 457 | MSR_LASTBRANCH_TOS Core Last Branch Record Stack TOS (R/W) 
Contains an index (bits 0-4) that points to the MSR 
containing the most recent branch record. 
See MSR_LASTBRANCH_O_FROML_IP. 
1FCH 508 |MSR_POWER_CTL Core Power Control Register. See http://biosbits.org. 
0 Reserved 
1 Package C1E Enable (R/W) 
When set to ‘1’, will enable the CPU to switch to the 
Minimum Enhanced Intel SpeedStep Technology 
operating point when all execution cores enter MWAIT 
(C1). 
63:2 Reserved 
210H 528 | IA32_MTRR_PHYSBASE8 Core See Table 2-2. 
211H 529 | IA32_MTRR_PHYSMASK8 Core See Table 2-2. 
212H 530 | IA32_MTRR_PHYSBASE9 Core See Table 2-2. 
213H 531 IA32_MTRR_PHYSMASK9 Core See Table 2-2. 
280H 640 | IA32_MCO_CTL2 Module See Table 2-2. 
281H 641 IA32_MC1_CTL2 Module See Table 2-2. 
282H 642 | IA32_MC2_CTL2 Core See Table 2-2. 
283H 643 | IA32_MC3_CTL2 Module See Table 2-2. 
284H 644 | 1A32_MC4_CTL2 Package See Table 2-2. 
285H 645 | 1A32_MC5_CTL2 Package See Table 2-2. 
286H 646 | IA32_MC6_CTL2 Package See Table 2-2. 
300H 768 | MSR_SGXOWNEREPOCHO Package Lower 64 Bit CR_SGXOWNEREPOCH (WwW) 
Writes do not update CR_SGXOWNEREPOCH if 
CPUID.(EAX=1 2H, ECX=0):EAX.SGX1 is 1 on any 
thread in the package. 
63:0 Lower 64 bits of an 128-bit external entropy value for 
key derivation of an enclave. 
301H 769 | MSR_SGXOWNEREPOCH1 Package Upper 64 Bit CR_SGXOWNEREPOCH (WwW) 
Writes do not update CR_SGXOWNEREPOCH if 
CPUID.(EAX=1 2H, ECX=0):EAX.SGX1 is 1 on any 
thread in the package. 
63:0 Upper 64 bits of an 128-bit external entropy value for 
key derivation of an enclave. 
38EH 910 | IA32_PERF_GLOBAL_STATUS Core See Table 2-2. See Section 18.2.4, “Architectural 
Performance Monitoring Version 4.” 
0 Ovf_PMCO 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

1 Ovf_PMC1 

2 Ovf_PMC2 

3 Ovf_PMC3 

31:4 Reserved 

32 Ovf_FixedCtrO 

33 Ovf_FixedCtr1 

34 Ovf_FixedCtr2 

54:35 Reserved 

55 Trace_ToPA_PMI 

57:56 Reserved 

58 LBR_Frz. 

59 CTR_Frz. 

60 ASCI 

61 Ovf_Uncore 

62 Ovf_BufDSSAVE 

63 CondChgd 

390H 912 | IA32_PERF_GLOBAL_STATUS_RESET Core See Table 2-2. See Section 18.2.4, “Architectural 

Performance Monitoring Version 4.” 

0 Set 1 to clear Ovf_PMCO. 

1 Set 1 to clear Ovf_PMC1. 

2 Set 1 to clear Ovf_PMC2. 

3 Set 1 to clear Ovf_PMC3. 

31:4 Reserved 

32 Set 1 to clear Ovf_FixedCtrO. 

33 Set 1 to clear Ovf_FixedCtr1. 

34 Set 1 to clear Ovf_FixedCtr2. 

54:35 Reserved 

55 Set 1 to clear Trace_ToPA_PMI. 

57:56 Reserved 

58 Set 1 to clear LBR_Frz. 

59 Set 1 to clear CTR_Frz. 

60 Set 1 to clear ASCI. 

61 Set 1 to clear Ovf_Uncore. 

62 Set 1 to clear Ovf_BufDSSAVE. 

63 Set 1 to clear CondChad. 

391H 913 | IA32_PERF_GLOBAL_STATUS_SET Core See Table 2-2. See Section 18.2.4, “Architectural 

Performance Monitoring Version 4.” 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
0 Set 1 to cause Ovf_PMCO = 1. 
1 Set 1 to cause Ovf_PMC1 = 1. 
2 Set 1 to cause Ovf_PMC2 = 1. 
3 Set 1 to cause Ovf_PMC3 = 1. 
31:4 Reserved 
32 Set 1 to cause Ovf_FixedCtrO = 1. 
33 Set 1 to cause Ovf_FixedCtr1 = 1. 
34 Set 1 to cause Ovf_FixedCtr2 = 1. 
54:35 Reserved 
55 Set 1 to cause Trace_ToPA_PMI = 1. 
57:56 Reserved 
58 Set 1 to cause LBR_Frz = 1. 
59 Set 1 to cause CTR_Frz = 1. 
60 Set 1 to cause ASCI = 1. 
61 Set 1 to cause Ovf_Uncore. 
62 Set 1 to cause Ovf_BufDSSAVE. 
63 Reserved 
392H 914 | 1A32_PERF_GLOBAL_INUSE Core See Table 2-2. 
3F1H 1009 | MSR_PEBS_ENABLE Core See Table 2-2. See Section 18.6.2.4, “Processor Event 
Based Sampling (PEBS).” 
0 Enable PEBS trigger and recording for the 
programmed event (precise or otherwise) on 
IA32_PMCO. (R/W) 
3F8H 1016 | MSR_PKG_C3_RESIDENCY Package Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
63:0 Package C3 Residency Counter (R/O) 
Value since last reset that this package is in 
processor-specific C3 states. Count at the same 
frequency as the TSC. 
3F9H 1017 | MSR_PKG_C6_RESIDENCY Package Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
63:0 Package C6 Residency Counter (R/O) 
Value since last reset that this package is in 
processor-specific C6 states. Count at the same 
frequency as the TSC. 
3FCH 1020 | MSR_CORE_C3_RESIDENCY Core Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
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Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


CORE C3 Residency Counter (R/O) 


Value since last reset that this core is in processor- 
specific C3 states. Count at the same frequency as the 
TSC. 


406H 


1030 


IA32_MC1_ADDR 


Module 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The IA32_MC2_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the IA32_MC2_STATUS register is clear. 

When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 


418H 


1048 


IA32_MC6_CTL 


Package 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


419H 


1049 


IA32_MC6_STATUS 


Package 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 


41AH 


1050 


IA32_MC6_ADDR 


Package 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


4C3H 


1219 


IA32_A_PMC2 


Core 


See Table 2-2. 


AC4H 


1220 


IA32_A_PMC3 


Core 


See Table 2-2. 


4€0H 


4€2H 


1248 


1250 


MSR_SMM_FEATURE_CONTROL 


Package 


Enhanced SMM Feature Control (SMM-RW) 


Reports SMM capability Enhancement. Accessible only 
while in SMM. 


Lock (SMM-RWO) 


When set to ‘1’ locks this register from further 
changes. 


Reserved 


SMM_Code_Chk_€n (SMM-RW) 


This control bit is available only if 
MSR_SMM_MCA_CAP[58] == 1. When set to ‘0’ 
(default) none of the logical processors are prevented 
from executing SMM code outside the ranges defined 
by the SMRR. 


When set to ‘1’ any logical processor in the package 
that attempts to execute SMM code not within the 
ranges defined by the SMRR will assert an 
unrecoverable MCE. 


63:3 
MSR_SMM_DELAYED 


Package 


Reserved 


SMM Delayed (SMM-RO) 
Reports the interruptible state of all logical processors 


in the package. Available only while in SMM and 
MSR_SMM_MCA_CAP[LONG_FLOW_INDICATION] == 1. 
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Address 


Hex 
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Register Name / Bit Fields 


Scope 


Bit Description 


LOG_PROC_STATE (SMM-RO) 


Each bit represents a processor core of its state ina 
long flow of internal operation which delays servicing 
an interrupt. The corresponding bit will be set at the 
start of long events such as: Microcode Update Load, 
C6, WBINVD, Ratio Change, Throttle. 

The bit is automatically cleared at the end of each long 
event. The reset value of this field is 0. 


Only bit positions below N = CPUID.(EAX=OBH, 
ECX=PKG_LVL):EBX[15:0] can be updated. 


63:N 


Reserved 


4€3H 


1251 


MSR_SMM_BLOCKED 


Package 


SMM Blocked (SMM-RO) 


Reports the blocked state of all logical processors in 
the package. Available only while in SMM. 


LOG_PROC_STATE (SMM-RO) 


Each bit represents a processor core of its blocked 
state to service an SMI. The corresponding bit will be 
set if the logical processor is in one of the following 
states: Wait For SIPI or SENTER Sleep. 


The reset value of this field is OFFFH. 


Only bit positions below N = CPUID.(EAX=OBH, 
ECX=PKG_LVL):€BX[1 5:0] can be updated. 


63:N 


Reserved 


500H 


1280 


IA32_SGX_SVN_STATUS 


Core 


Status and SVN Threshold of SGX Support for ACM 
(RO) 


Lock 


See Section 37.11.3, “Interactions with Authenticated 
Code Modules (ACMs)". 


63:24 


Reserved 


SGX_SVN_SINIT 


See Section 37.11.3, “Interactions with Authenticated 
Code Modules (ACMs)". 


Reserved 


560H 


1376 


IA32_RTIT_OUTPUT_BASE 


Core 


Trace Output Base Register (R/W) 
See Table 2-2. 


561H 


1377 


IA32_RTIT_OUTPUT_MASK_PTRS 


Core 


Trace Output Mask Pointers Register (R/W) 
See Table 2-2. 


570H 


1392 


IA32_RTIT_CTL 


Core 


Trace Control Register (R/W) 


0 


TraceEn 


1 


CYCEn 


2 


OS 


3 


User 


6:4 


Reserved, must be zero. 
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CR3 filter 
8 ToPA 
Writing O will #GP if also setting TraceEn. 
9 MTCEn 
10 TSCEn 
11 DisRETC 
12 Reserved, must be zero. 
13 BranchEn 
17:14 MTCFreq 
18 Reserved, must be zero. 
22:19 CyCThresh 
23 Reserved, must be zero. 
27:24 PSBFreq 
31:28 Reserved, must be zero. 
35:32 ADDRO_CFG 
39:36 ADDR1_CFG 
63:40 Reserved, must be zero. 
571H | 1393 | IA32_RTIT_STATUS Core Tracing Status Register (R/W) 
0 FilterEn 
Writes ignored. 
1 ContexEn 
Writes ignored. 
2 TriggerEn 
Writes ignored. 
3 Reserved 
4 Error (R/W) 
5 Stopped 
31:6 Reserved, must be zero. 
48:32 PacketByteCnt 
63:49 Reserved, must be zero. 
572H | 1394 | 1A32_RTIT_CR3_MATCH Core Trace Filter CR3 Match Register (R/w) 
4:0 Reserved 
63:5 CR3[63:5] value to match. 
580H | 1408 | IA32_RTIT_ADDRO_A Core Region O Start Address (R/W) 
63:0 See Table 2-2. 
581H | 1409 | IA32_RTIT_ADDRO_B Core Region O End Address (R/W) 
63:0 See Table 2-2. 
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582H | 1410 | IA32_RTIT_ADDR1_A Core Region 1 Start Address (R/W) 
63:0 See Table 2-2. 
583H | 1411 IA32_RTIT_ADDR1_B Core Region 1 End Address (R/W) 
63:0 See Table 2-2. 
606H | 1542 | MSR_RAPL_POWER_UNIT Package Unit Multipliers used in RAPL Interfaces (R/O) 

See Section 14.10.1, “RAPL Interfaces.” 

3:0 Power Units 
Power related information (in Watts) is in unit of 
1W/2*PU; where PU is an unsigned integer 
represented by bits 3:0. Default value is 1000b, 
indicating power unit is in 3.9 milliwatts increment. 

7:4 Reserved 

12:8 Energy Status Units 
Energy related information (in Joules) is in unit of 
1Joule/ (2*ESU); where ESU is an unsigned integer 
represented by bits 12:8. Default value is 01110b, 
indicating energy unit is in 61 microJoules. 

15:13 Reserved 

19:16 Time Unit 
Time related information (in seconds) is in unit of 
1S/2*TU; where TU is an unsigned integer 
represented by bits 19:16. Default value is 1010b, 
indicating power unit is in 0.977 millisecond. 

63:20 Reserved 

60AH 1546 | MSR_PKGC3_IRTL Package Package C3 Interrupt Response Limit (R/W) 

Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 

9:0 Interrupt Response Time Limit (R/W) 
Specifies the limit that should be used to decide if the 
package should be put into a package C3 state. 

12:10 Time Unit (R/W) 
Specifies the encoding value of time unit of the 
interrupt response time limit. See Table 2-20 for 
supported time unit encodings. 

14:13 Reserved 

15 Valid (R/W) 
Indicates whether the values in bits 12:0 are valid and 
can be used by the processor for package C-sate 
management. 

63:16 Reserved 
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60BH 1547 | MSR_PKGC_IRTL1 Package Package C6/C7S Interrupt Response Limit 1 (R/W) 
This MSR defines the interrupt response time limit 
used by the processor to manage a transition to a 
package C6 or C7S state. 
Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 
9:0 Interrupt Response Time Limit (R/W) 
Specifies the limit that should be used to decide if the 
package should be put into a package C6 or C7S state. 
12:10 Time Unit (R/w) 
Specifies the encoding value of time unit of the 
interrupt response time limit. See Table 2-20 for 
supported time unit encodings. 
14:13 Reserved 
15 Valid (R/W) 
Indicates whether the values in bits 12:0 are valid and 
can be used by the processor for package C-sate 
management. 
63:16 Reserved 
60CH 1548 | MSR_PKGC_IRTL2 Package Package C7 Interrupt Response Limit 2 (R/W) 
This MSR defines the interrupt response time limit 
used by the processor to manage a transition to a 
package C7 state. 
Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
9:0 Interrupt Response Time Limit (R/W) 
Specifies the limit that should be used to decide if the 
package should be put into a package C7 state. 
12:10 Time Unit (R/w) 
Specifies the encoding value of time unit of the 
interrupt response time limit. See Table 2-20 for 
supported time unit encodings. 
14:13 Reserved 
15 Valid (R/W) 
Indicates whether the values in bits 12:0 are valid and 
can be used by the processor for package C-sate 
management. 
63:16 Reserved 
60DH 1549 | MSR_PKG_C2_RESIDENCY Package Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 
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63:0 Package C2 Residency Counter (R/O) 
Value since last reset that this package is in 
processor-specific C2 states. Count at the same 
frequency as the TSC. 
610H | 1552 |MSR_PKG_POWER_LIMIT Package PKG RAPL Power Limit Control (R/W) 
See Section 14.10.3, “Package RAPL Domain.” 
611H | 1553 | MSR_PKG_ENERGY_STATUS Package PKG Energy Status (R/O) 
See Section 14.10.3, “Package RAPL Domain.” 
613H | 1555 |MSR_PKG_PERF_STATUS Package PKG Perf Status (R/O) 
See Section 14.10.3, “Package RAPL Domain.” 
614H | 1556 |MSR_PKG_POWER_INFO Package PKG RAPL Parameters (R/W) 
14:0 Thermal Spec Power (R/W) 
See Section 14.10.3, “Package RAPL Domain.” 
15 Reserved 
30:16 Minimum Power (R/W) 
See Section 14.10.3, “Package RAPL Domain.” 
31 Reserved 
46:32 Maximum Power (R/W) 
See Section 14.10.3, “Package RAPL Domain.” 
47 Reserved 
54:48 Maximum Time Window (R/W) 
Specified by 2“Y * (1.0 + Z/4.0) * Time_Unit, where 
“Y" is the unsigned integer value represented by bits 
52:48, “Z" is an unsigned integer represented by bits 
54:53. “Time_Unit” is specified by the “Time Units” 
field of MSR_RAPL_POWER_UNIT. 
63:55 Reserved 
618H | 1560 | MSR_DRAM_POWER_LIMIT Package DRAM RAPL Power Limit Control (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 
619H | 1561 | MSR_DRAM_ENERGY_STATUS Package DRAM Energy Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 
61BH | 1563 | MSR_DRAM_PERF_STATUS Package DRAM Performance Throttling Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 
61CH | 1564 | MSR_DRAM_POWER_INFO Package DRAM RAPL Parameters (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 
632H 1586 | MSR_PKG_C10_RESIDENCY Package Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 
63:0 Package C10 Residency Counter (R/O) 
Value since last reset that the entire SOC is in an SOi3 
state. Count at the same frequency as the TSC. 
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639H | 1593 | MSR_PPO_ENERGY_STATUS Package PPO Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
641H | 1601 | MSR_PP1_ENERGY_STATUS Package PP1 Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
64CH | 1612 | MSR_TURBO_ACTIVATION_RATIO Package ConfigTDP Control (R/W) 
7:0 MAX_NON_TURBO_RATIO (RW/L) 
System BIOS can program this field. 
30:8 Reserved 
31 TURBO_ACTIVATION_RATIO_Lock (RW/L) 
When this bit is set, the content of this register is 
locked until a reset. 
63:32 Reserved 
64FH 1615 | MSR_CORE_PERF_LIMIT_REASONS Package Indicator of Frequency Clipping in Processor Cores 


(R/W) 
(Frequency refers to processor core frequency.) 


PROCHOT Status (RO) 


When set, processor core frequency is reduced below 
the operating system request due to assertion of 
external PROCHOT. 


Thermal Status (RO) 


When set, frequency is reduced below the operating 
system request due to a thermal event. 


Package-Level Power Limiting PL1 Status (RO) 


When set, frequency is reduced below the operating 
system request due to package-level power limiting 
PL1. 


Package-Level PL2 Power Limiting Status (RO) 


When set, frequency is reduced below the operating 
system request due to package-level power limiting 
PL2. 


Reserved 


Core Power Limiting Status (RO) 


When set, frequency is reduced below the operating 
system request due to domain-level power limiting. 


VR Therm Alert Status (RO) 


When set, frequency is reduced below the operating 
system request due to a thermal alert from the 
Voltage Regulator. 


Max Turbo Limit Status (RO) 


When set, frequency is reduced below the operating 
system request due to multi-core turbo limits. 
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12 


Electrical Design Point Status (RO) 


When set, frequency is reduced below the operating 
system request due to electrical design point 
constraints (e.g., maximum electrical current 
consumption). 


13 


Turbo Transition Attenuation Status (RO) 


When set, frequency is reduced below the operating 
system request due to Turbo transition attenuation. 
This prevents performance degradation due to 
frequent operating ratio changes. 


Maximum Efficiency Frequency Status (RO) 


When set, frequency is reduced below the maximum 
efficiency frequency. 


15 


Reserved 


16 


PROCHOT Log 


When set, indicates that the PROCHOT Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


Thermal Log 


When set, indicates that the Thermal Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


Package-Level PL1 Power Limiting Log 


When set, indicates that the Package Level PL1 Power 
Limiting Status bit has asserted since the log bit was 
last cleared. 


This log bit will remain set until cleared by software 
writing O. 


Package-Level PL2 Power Limiting Log 


When set, indicates that the Package Level PL2 Power 
Limiting Status bit has asserted since the log bit was 
last cleared. 


This log bit will remain set until cleared by software 
writing O. 


24:20 


Reserved 


25 


Core Power Limiting Log 

When set, indicates that the Core Power Limiting 
Status bit has asserted since the log bit was last 
cleared. 

This log bit will remain set until cleared by software 
writing O. 
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26 


VR Therm Alert Log 


When set, indicates that the VR Therm Alert Status bit 
has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


27 


Max Turbo Limit Log 


When set, indicates that the Max Turbo Limit Status 
bit has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


28 


Electrical Design Point Log 


When set, indicates that the EDP Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


29 


Turbo Transition Attenuation Log 


When set, indicates that the Turbo Transition 
Attenuation Status bit has asserted since the log bit 
was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


30 


63:31 


Maximum Efficiency Frequency Log 


When set, indicates that the Maximum Efficiency 
Frequency Status bit has asserted since the log bit 
was last cleared. 

This log bit will remain set until cleared by software 
writing O. 


Reserved 


680H 


1664 


MSR_LASTBRANCH_O_FROM_IP 


Core 


Last Branch Record 0 From IP (R/W) 

One of 32 pairs of last branch record registers on the 
last branch record stack. The From_IP part of the stack 
contains pointers to the source instruction . See also: 


= Last Branch Record Stack TOS at 1C9H. 
= Section 17.6 and record format in Section 17.4.8.1. 


0:47 
62:48 


From Linear Address (R/W) 
Signed extension of bits 47:0. 


63 


Mispred 


681H 


1665 


MSR_LASTBRANCH_1_FROM_IP 


Core 


Last Branch Record 1 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


682H 


1666 


MSR_LASTBRANCH_2_FROM_IP 


Core 


Last Branch Record 2 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


683H 


1667 


MSR_LASTBRANCH_3_FROM_IP 


Core 


Last Branch Record 3 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
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684H | 1668 | MSR_LASTBRANCH_4 FROM_IP Core Last Branch Record 4 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
685H | 1669 | MSR_LASTBRANCH_5_FROM_IP Core Last Branch Record 5 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
686H | 1670 | MSR_LASTBRANCH_6_FROM_IP Core Last Branch Record 6 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROML_IP. 
687H | 1671 | MSR_LASTBRANCH_7_FROM_IP Core Last Branch Record 7 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
688H | 1672 | MSR_LASTBRANCH_8_FROM_IP Core Last Branch Record 8 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
689H | 1673 | MSR_LASTBRANCH_9_FROM_IP Core Last Branch Record 9 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
68AH | 1674 | MSR_LASTBRANCH_10_FROM_IP Core Last Branch Record 10 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
68BH | 1675 | MSR_LASTBRANCH_11_FROM_IP Core Last Branch Record 11 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
68CH | 1676 | MSR_LASTBRANCH_12_FROM_IP Core Last Branch Record 12 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
68DH | 1677 | MSR_LASTBRANCH_13_FROM_IP Core Last Branch Record 13 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
68EH | 1678 | MSR_LASTBRANCH_14_FROM_IP Core Last Branch Record 14 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
68FH | 1679 | MSR_LASTBRANCH_15_FROM_IP Core Last Branch Record 15 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
690H | 1680 | MSR_LASTBRANCH_16_FROM_IP Core Last Branch Record 16 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
691H | 1681 | MSR_LASTBRANCH_17_FROM_IP Core Last Branch Record 17 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
692H | 1682 | MSR_LASTBRANCH_18_FROM_IP Core Last Branch Record 18 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
693H | 1683 | MSR_LASTBRANCH_19_FROM_IP Core Last Branch Record 19From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
694H | 1684 | MSR_LASTBRANCH_20_FROM_IP Core Last Branch Record 20 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
695H | 1685 | MSR_LASTBRANCH_21_FROM_IP Core Last Branch Record 21 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROML_IP. 
696H | 1686 | MSR_LASTBRANCH_22_FROM_IP Core Last Branch Record 22 From IP (R/W) 


See description of MSR_LASTBRANCH_O_FROM_IP. 
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697H | 1687 | MSR_LASTBRANCH_23_FROM_IP Core Last Branch Record 23 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
698H | 1688 | MSR_LASTBRANCH_24 FROM_IP Core Last Branch Record 24 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROML_IP. 
699H | 1689 | MSR_LASTBRANCH_25_FROM_IP Core Last Branch Record 25 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
69AH | 1690 | MSR_LASTBRANCH_26_FROM_IP Core Last Branch Record 26 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROML_IP. 
69BH | 1691 | MSR_LASTBRANCH_27_FROM_IP Core Last Branch Record 27 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
69CH | 1692 | MSR_LASTBRANCH_28_FROM_IP Core Last Branch Record 28 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
69DH | 1693 | MSR_LASTBRANCH_29_FROM_IP Core Last Branch Record 29 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
69EH | 1694 | MSR_LASTBRANCH_30_FROM_IP Core Last Branch Record 30 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROML_IP. 
69FH | 1695 | MSR_LASTBRANCH_31_FROM_IP Core Last Branch Record 31 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
6COH | 1728 | MSR_LASTBRANCH_O_TO_IP Core Last Branch Record 0 To IP (R/W) 

One of 32 pairs of last branch record registers on the 

last branch record stack. The To_IP part of the stack 

contains pointers to the Destination instruction and 

elapsed cycles from last LBR update. See Section 17.6. 

0:47 Target Linear Address (R/W) 
63:48 Elapsed cycles from last update to the LBR. 

6C1H | 1729 | MSR_LASTBRANCH_1_TO_IP Core Last Branch Record 1 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C2H | 1730 | MSR_LASTBRANCH_2_TO_IP Core Last Branch Record 2 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C3H | 1731 | MSR_LASTBRANCH_3_TO_IP Core Last Branch Record 3 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C4H | 1732 | MSR_LASTBRANCH_4_TO_IP Core Last Branch Record 4 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C5H | 1733 | MSR_LASTBRANCH_5_TO_IP Core Last Branch Record 5 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C6H | 1734 | MSR_LASTBRANCH_6_TO_IP Core Last Branch Record 6 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C7H | 1735 | MSR_LASTBRANCH_7_TO_IP Core Last Branch Record 7 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
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6C8H | 1736 | MSR_LASTBRANCH_8_TO_IP Core Last Branch Record 8 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C9H | 1737 | MSR_LASTBRANCH_9_TO_IP Core Last Branch Record 9 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CAH | 1738 | MSR_LASTBRANCH_10_TO_IP Core Last Branch Record 10 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CBH | 1739 | MSR_LASTBRANCH_11_TO_IP Core Last Branch Record 11 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CCH | 1740 | MSR_LASTBRANCH_12_TO_IP Core Last Branch Record 12 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CDH | 1741 | MSR_LASTBRANCH_13_TO_IP Core Last Branch Record 13 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CEH | 1742 | MSR_LASTBRANCH_14_TO_IP Core Last Branch Record 14 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CFH | 1743 | MSR_LASTBRANCH_15_TO_IP Core Last Branch Record 15 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6DOH | 1744 | MSR_LASTBRANCH_16_TO_IP Core Last Branch Record 16 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6D1H | 1745 | MSR_LASTBRANCH_17_TO_IP Core Last Branch Record 17 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6D2H | 1746 | MSR_LASTBRANCH_18_TO_IP Core Last Branch Record 18 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6D3H | 1747 | MSR_LASTBRANCH_19_TO_IP Core Last Branch Record 19To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6D4H | 1748 | MSR_LASTBRANCH_20_TO_IP Core Last Branch Record 20 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6D5H | 1749 | MSR_LASTBRANCH_21_TO_IP Core Last Branch Record 21 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6D6H | 1750 | MSR_LASTBRANCH_22_TO_IP Core Last Branch Record 22 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6D7H | 1751 | MSR_LASTBRANCH_23_TO_IP Core Last Branch Record 23 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6D8H | 1752 | MSR_LASTBRANCH_24_TO_IP Core Last Branch Record 24 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6D9H | 1753 | MSR_LASTBRANCH_25_TO_IP Core Last Branch Record 25 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6DAH | 1754 | MSR_LASTBRANCH_26_TO_IP Core Last Branch Record 26 To IP (R/W) 


See description of MSR_LASTBRANCH_O_TO_IP. 
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Table 2-12. MSRs in Intel Atom® Processors Based on the Goldmont Microarchitecture (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

6DBH | 1755 | MSR_LASTBRANCH_27_TO_IP Core Last Branch Record 27 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6DCH | 1756 | MSR_LASTBRANCH_28_TO_IP Core Last Branch Record 28 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6DDH | 1757 | MSR_LASTBRANCH_29_TO_IP Core Last Branch Record 29 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6DEH | 1758 | MSR_LASTBRANCH_30_TO_IP Core Last Branch Record 30 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6DFH | 1759 | MSR_LASTBRANCH_31_TO_IP Core Last Branch Record 31 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
802H | 2050 | IA32_X2APIC_APICID Core x2APIC ID register (R/O) 
803H | 2051 | IA32_X2APIC_VERSION Core x2APIC Version register (R/O) 
808H | 2056 | IA32_X2APIC_TPR Core x2APIC Task Priority register (R/W) 
80AH | 2058 | IA32_X2APIC_PPR Core x2APIC Processor Priority register (R/O) 
80BH | 2059 | IA32_X2APIC_EOI Core x2APIC EOI register (W/O) 
80DH | 2061 | IA32_X2APIC_LDR Core x2APIC Logical Destination register (R/O) 
80FH 2063 | IA32_X2APIC_SIVR Core x2APIC Spurious Interrupt Vector register (R/W) 
810H | 2064 | IA32_X2APIC_ISRO Core x2APIC In-Service register bits [31:0] (R/O) 
811H | 2065 | IA32_X2APIC_ISR1 Core x2APIC In-Service register bits [63:32] (R/O) 
812H | 2066 | IA32_X2APIC_ISR2 Core x2APIC In-Service register bits [95:64] (R/O) 
813H | 2067 | IA32_X2APIC_ISR3 Core x2APIC In-Service register bits [127:96] (R/O) 
814H | 2068 | IA32_X2APIC_ISR4 Core X2APIC In-Service register bits [159:128] (R/O) 
815H | 2069 | IA32_X2APIC_ISR5 Core x2APIC In-Service register bits [191:160] (R/O) 
816H | 2070 | IA32_X2APIC_ISR6 Core x2APIC In-Service register bits [223:192] (R/O) 
817H | 2071 | IA32_X2APIC_ISR7 Core x2APIC In-Service register bits [255:224] (R/O) 
818H | 2072 | IA32_X2APIC_TMRO Core x2APIC Trigger Mode register bits [31:0] (R/O) 
819H | 2073 | IA32_X2APIC_TMR1 Core x2APIC Trigger Mode register bits [63:32] (R/O) 
81AH | 2074 | IA32_X2APIC_TMR2 Core x2APIC Trigger Mode register bits [95:64] (R/O) 
81BH | 2075 | IA32_X2APIC_TMR3 Core x2APIC Trigger Mode register bits [127:96] (R/O) 
81CH | 2076 | IA32_X2APIC_TMR4 Core x2APIC Trigger Mode register bits [159:128] (R/O) 
81DH | 2077 | IA32_X2APIC_TMR5 Core x2APIC Trigger Mode register bits [191:160] (R/O) 
81EH | 2078 | IA32_X2APIC_TMR6 Core x2APIC Trigger Mode register bits [223:192] (R/O) 
81FH | 2079 | IA32_X2APIC_TMR7 Core x2APIC Trigger Mode register bits [255:224] (R/O) 
820H | 2080 | IA32_X2APIC_IRRO Core x2APIC Interrupt Request register bits [31:0] (R/O) 
821H | 2081 | IA32_X2APIC_IRR1 Core x2APIC Interrupt Request register bits [63:32] (R/O) 
822H | 2082 | IA32_X2APIC_IRR2 Core x2APIC Interrupt Request register bits [95:64] (R/O) 
823H | 2083 | IA32_X2APIC_IRR3 Core x2APIC Interrupt Request register bits [127:96] (R/O) 
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Table 2-12. MSRs in Intel Atom® Processors Based on the Goldmont Microarchitecture (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
824H 2084 | IA32_X2APIC_IRR4 Core x2APIC Interrupt Request register bits [159:128] 
(R/O) 
825H 2085 | IA32_X2APIC_IRR5S Core x2APIC Interrupt Request register bits [191:160] 
(R/O) 
826H 2086 | IA32_X2APIC_IRR6 Core x2APIC Interrupt Request register bits [223:192] 
(R/O) 
827H | 2087 | IA32_X2APIC_IRR7 Core x2APIC Interrupt Request register bits [255:224] 
(R/O) 
828H | 2088 | IA32_X2APIC_ESR Core x2APIC Error Status register (R/W) 
82FH 2095 | IA32_X2APIC_LVT_CMCI Core x2APIC LVT Corrected Machine Check Interrupt 
register (R/W) 
830H | 2096 | IA32_X2APIC_ICR Core x2APIC Interrupt Command register (R/W) 
832H | 2098 | IA32_X2APIC_LVT_TIMER Core x2APIC LVT Timer Interrupt register (R/W) 
833H | 2099 | IA32_X2APIC_LVT_THERMAL Core x2APIC LVT Thermal Sensor Interrupt register (R/W) 
834H | 2100 | IA32_X2APIC_LVT_PMI Core x2APIC LVT Performance Monitor register (R/W) 
835H | 2101 | IA32_X2APIC_LVT_LINTO Core x2APIC LVT LINTO register (R/W) 
836H | 2102 | IA32_X2APIC_LVT_LINT1 Core x2APIC LVT LINT1 register (R/W) 
837H | 2103 | IA32_X2APIC_LVT_ERROR Core x2APIC LVT Error register (R/W) 
838H | 2104 | IA32_X2APIC_INIT_COUNT Core X2APIC Initial Count register (R/W) 
839H | 2105 | IA32_X2APIC_CUR_COUNT Core x2APIC Current Count register (R/O) 
83EH | 2110 | IA32_X2APIC_DIV_CONF Core x2APIC Divide Configuration register (R/W) 
83FH | 2111 | 1A32_X2APIC_SELF_IPI Core x2APIC Self IPI register (W/O) 
C8FH 3215 | IA32_PQR_ASSOC Core Resource Association Register (R/W) 
31:0 Reserved 
33:32 COS (R/W) 
63: 34 Reserved 
D10H | 3344 | IA32_L2_Q0S_MASK_O Module L2 Class Of Service Mask - COS 0 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=0. 
0:7 CBM: Bit vector of available L2 ways for COS 0 
enforcement. 
63:8 Reserved 
D11H | 3345 | IA32_L2_QO0S_MASK_1 Module L2 Class Of Service Mask - COS 1 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=1. 
0:7 CBM: Bit vector of available L2 ways for COS 0 
enforcement. 
63:8 Reserved 
D12H | 3346 | IA32_L2_Q0S_MASK_2 Module L2 Class Of Service Mask - COS 2 (R/W) 


If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=2. 


0:7 


CBM: Bit vector of available L2 ways for COS 0 
enforcement. 
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Table 2-12. MSRs in Intel Atom® Processors Based on the Goldmont Microarchitecture (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
63:8 Reserved 
D13H | 3347 | IA32_L2_QO0S_MASK_3 Package L2 Class Of Service Mask - COS 3 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=3. 
0:19 CBM: Bit vector of available L2 ways for COS 3 
enforcement. 
63:20 Reserved 
DS0H | 3472 | IA32_BNDCFGS Core See Table 2-2. 
DAOH | 3488 | IA32_XSS Core See Table 2-2. 
See Table 2-6, and Table 2-12 for MSR definitions applicable to processors with CPUID signature 06_5CH. 


2.6 MSRS IN INTEL ATOM® PROCESSORS BASED ON GOLDMONT PLUS 
MICROARCHITECTURE 


Intel Atom processors based on the Goldmont Plus microarchitecture support MSRs listed in Table 2-6, Table 2-12 
and Table 2-13. These processors have a CPUID signature with DisplayFamily_DisplayModel of 06_7AH; see Table 
2-1. For an MSR listed in Table 2-13 that also appears in the model-specific tables of prior generations, Table 2-13 
supersede prior generation tables. 


In the Goldmont Plus microarchitecture, the scope column indicates the following: “Core” means each processor 
core has a separate MSR, or a bit field not shared with another processor core. “Module” means the MSR or the bit 
field is shared by a subset of the processor cores in the physical package. The number of processor cores in this 
subset is model specific and may differ between different processors. For all processors based on Goldmont Plus 
microarchitecture, the L2 cache is also shared between cores in a module and thus CPUID leaf 04H enumeration 
can be used to figure out which processors are in the same module. “Package” means all processor cores in the 
physical package share the same MSR or bit interface. 


Table 2-13. MSRs in Intel Atom® Processors Based on the Goldmont Plus Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
3AH 58 IA32_FEATURE_CONTROL Core Control Features in Intel 64Processor (R/W) 
See Table 2-2. 
0 Lock (R/WL) 
1 Enable VMX inside SMX operation (R/WL) 
2 Enable VMX outside SMX operation (R/WL) 
14:8 SENTER local functions enables (R/WL) 
15 SENTER global functions enable (R/WL) 
17 SGX Launch Control Enable (R/WL) 


This bit must be set to enable runtime reconfiguration 
of SGX Launch Control via |A32_SGXLEPUBKEYHASHn 
MSR. 


Valid if CPUID(EAX=07H, ECX=OH): ECX[30] = 1. 
18 SGX global functions enable (R/WL) 
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Table 2-13. MSRs in Intel Atom® Processors Based on the Goldmont Plus Microarchitecture (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
63:19 Reserved 
8CH 140 | IA32_SGXLEPUBKEYHASHO Core See Table 2-2. 
8DH 141 IA32_SGXLEPUBKEYHASH1 Core See Table 2-2. 
8EH 142 | IA32_SGXLEPUBKEYHASH2 Core See Table 2-2. 
8FH 143 | IA32_SGXLEPUBKEYHASH3 Core See Table 2-2. 
3F1H 1009 | MSR_PEBS_ENABLE Core (R/W) See Table 2-2. See Section 18.6.2.4, “Processor 
Event Based Sampling (PEBS).” 

0 Enable PEBS trigger and recording for the 
programmed event (precise or otherwise) on 
1A32_PMCO. 

1 Enable PEBS trigger and recording for the 
programmed event (precise or otherwise) on 
IA32_PMC1. 

2 Enable PEBS trigger and recording for the 
programmed event (precise or otherwise) on 
1A32_PMC2. 

3 Enable PEBS trigger and recording for the 
programmed event (precise or otherwise) on 
1A32_PMC3. 

31:4 Reserved 

32 Enable PEBS trigger and recording for 
IA32_FIXED_CTRO. 

33 Enable PEBS trigger and recording for 
IA32_FIXED_CTR1. 

34 Enable PEBS trigger and recording for 
IA32_FIXED_CTR2. 

63:35 Reserved 

570H | 1392 | IA32_RTIT_CTL Core Trace Control Register (R/W) 

0 TraceEn 

1 CYCEn 

2 OS 

3 User 

4 PwrEvtEn 

5 FUPonPTW 

6 FabricEn 

7 CR3 filter 

8 ToPA 
Writing O will #GP if also setting TraceEn. 

9 MTCEn 

10 TSCEn 

11 DisRETC 
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Table 2-13. MSRs in Intel Atom® Processors Based on the Goldmont Plus Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


12 


PTWEn 


13 


BranchEn 


17:14 


MTCFreq 


18 


Reserved, must be zero. 


22:19 


CYCThresh 


23 


Reserved, must be zero. 


27:24 


PSBFreq 


31:28 


Reserved, must be zero. 


35:32 


ADDRO_CFG 


39:36 
63:40 


ADDR1_CFG 


Reserved, must be zero. 


680H 


1664 


MSR_LASTBRANCH_O_FROM_IP 


Core 


Last Branch Record 0 From IP (R/W) 


One of the three MSRs that make up the first entry of 
the 32-entry LBR stack. The From_IP part of the stack 
contains pointers to the source instruction. See also: 


* Last Branch Record Stack TOS at 1C9H. 

* Section 17.7, “Last Branch, Call Stack, Interrupt, and 
Exception Recording for Processors based on 
Goldmont Plus Microarchitecture.” 


681H 


69FH 


1665 


1695 


MSR_LASTBRANCH_i_FROM_IP 


Core 


Last Branch Record j From IP (R/W) 


See description of MSR_LASTBRANCH_O_FROM_IP; i 
= 1-31. 


6COH 


1728 


MSR_LASTBRANCH_O_TO_IP 


Core 


Last Branch Record 0 To IP (R/W) 


One of the three MSRs that make up the first entry of 
the 32-entry LBR stack. The To_IP part of the stack 
contains pointers to the Destination instruction. See 
also: 

* Section 17.7, “Last Branch, Call Stack, Interrupt, and 


Exception Recording for Processors based on 
Goldmont Plus Microarchitecture.” 


6C1H 


6DFH 


1729 


1759 


MSR_LASTBRANCH_i_TO_IP 


Core 


Last Branch Record i To IP (R/W) 


See description of MSR_LASTBRANCH_O_TO_IP; i = 1- 
31. 


DCOH 


3520 


MSR_LASTBRANCH_INFO_O 


Core 


Last Branch Record 0 Additional Information (R/W) 
One of the three MSRs that make up the first entry of 
the 32-entry LBR stack. This part of the stack 
contains flag and elapsed cycle information. See also: 


* Last Branch Record Stack TOS at 1C9H. 
* Section 17.9.1, “LBR Stack." 


DC1H 


DC2H 


3521 


3522 


MSR_LASTBRANCH_INFO_1 


MSR_LASTBRANCH_INFO_2 


Core 


Core 


Last Branch Record 1 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
Last Branch Record 2 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
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Table 2-13. MSRs in Intel Atom® Processors Based on the Goldmont Plus Microarchitecture (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
DC3H | 3523 | MSR_LASTBRANCH_INFO_3 Core Last Branch Record 3 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DC4H 3524 | MSR_LASTBRANCH_INFO_4 Core Last Branch Record 4 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DCSH | 3525 | MSR_LASTBRANCH_INFO_5 Core Last Branch Record 5 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DC6H | 3526 | MSR_LASTBRANCH_INFO_6 Core Last Branch Record 6 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DC7H | 3527 | MSR_LASTBRANCH_INFO_7 Core Last Branch Record 7 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DC8H | 3528 | MSR_LASTBRANCH_INFO_8 Core Last Branch Record 8 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DCSH | 3529 | MSR_LASTBRANCH_INFO_9 Core Last Branch Record 9 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DCAH | 3530 | MSR_LASTBRANCH_INFO_10 Core Last Branch Record 10 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DCBH | 3531 | MSR_LASTBRANCH_INFO_11 Core Last Branch Record 11 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DCCH 3532 | MSR_LASTBRANCH_INFO_12 Core Last Branch Record 12 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DCDH | 3533 | MSR_LASTBRANCH_INFO_13 Core Last Branch Record 13 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DCEH 3534 | MSR_LASTBRANCH_INFO_14 Core Last Branch Record 14 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DCFH 3535 | MSR_LASTBRANCH_INFO_15 Core Last Branch Record 15 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DDOH | 3536 | MSR_LASTBRANCH_INFO_16 Core Last Branch Record 16 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DD1H | 3537 | MSR_LASTBRANCH_INFO_17 Core Last Branch Record 17 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DD2H | 3538 | MSR_LASTBRANCH_INFO_18 Core Last Branch Record 18 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DD3H | 3539 | MSR_LASTBRANCH_INFO_19 Core Last Branch Record 19 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DD4H | 3520 | MSR_LASTBRANCH_INFO_20 Core Last Branch Record 20 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
DD5H | 3521 | MSR_LASTBRANCH_INFO_21 Core Last Branch Record 21 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 
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Table 2-13. MSRs in Intel Atom® Processors Based on the Goldmont Plus Microarchitecture (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

DD6H | 3522 | MSR_LASTBRANCH_INFO_22 Core Last Branch Record 22 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 

DD7H | 3523 | MSR_LASTBRANCH_INFO_23 Core Last Branch Record 23 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 

DD8H | 3524 | MSR_LASTBRANCH_INFO_24 Core Last Branch Record 24 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 

DDSH | 3525 | MSR_LASTBRANCH_INFO_25 Core Last Branch Record 25 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 

DDAH | 3526 | MSR_LASTBRANCH_INFO_26 Core Last Branch Record 26 Additional Information (R/w) 
See description of MSR_LASTBRANCH_INFO_O. 

DDBH | 3527 | MSR_LASTBRANCH_INFO_27 Core Last Branch Record 27 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 

DDCH | 3528 | MSR_LASTBRANCH_INFO_28 Core Last Branch Record 28 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 

DDDH | 3529 | MSR_LASTBRANCH_INFO_29 Core Last Branch Record 29 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 

DDEH | 3530 | MSR_LASTBRANCH_INFO_30 Core Last Branch Record 30 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 

DDFH | 3531 | MSR_LASTBRANCH_INFO_31 Core Last Branch Record 31 Additional Information (R/W) 
See description of MSR_LASTBRANCH_INFO_O. 

See Table 2-6, Table 2-12 and Table 2-13 for MSR definitions applicable to processors with CPUID signature O6_7AH. 


ae | MSRS IN INTEL ATOM® PROCESSORS BASED ON TREMONT 
MICROARCHITECTURE 


Intel Atom processors based on the Tremont microarchitecture support MSRs listed in Table 2-6, Table 2-12, Table 
2-13 and Table 2-14. These processors have a CPUID signature with DisplayFamily_DisplayModel of 06_86H; see 
Table 2-1. For an MSR listed in Table 2-14 that also appears in the model-specific tables of prior generations, Table 
2-14 supersede prior generation tables. 


In the Tremont microarchitecture, the scope column indicates the following: “Core” means each processor core has 
a separate MSR, or a bit field not shared with another processor core. “Module” means the MSR or the bit field is 
shared by a subset of the processor cores in the physical package. The number of processor cores in this subset is 
model specific and may differ between different processors. For all processors based on Tremont microarchitecture, 
the L2 cache is also shared between cores in a module and thus CPUID leaf 04H enumeration can be used to figure 
out which processors are in the same module. “Package” means all processor cores in the physical package share 
the same MSR or bit interface. 
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Table 2-14. MSRs in Intel Atom’ Processors Based on the Tremont Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
33H 51 MSR_TEST_CTRL Core Test Control Register 
28:0 Reserved. 
29 Enable #AC(0) exception for split locked accesses: 
Cause #AC(0) exception for split locked access at all 
CPL irrespective of CRO.AM or EFLAGS.AC. If bits 29 
and 31 are both set, bit 29 takes precedence. 
30 Reserved. 
31 Reserved. 
CFH 207 IA32_CORE_CAPABILITIES Core |A32 Core Capabilities Register 
If CPUID.(EAX=07H, ECX=0):EDX[30] = 1. 
4:0 Reserved. 
5 Bit 29 of MSR_TEST_CTRL (address 33H) supported. 
63:6 Reserved. 
3F1H 1009 | MSR_PEBS_ENABLE Core (R/W) See Table 2-2. See Section 18.6.2.4, “Processor 
Event Based Sampling (PEBS)”. 
nO Enable PEBS trigger and recording for the programmed 
event (precise or otherwise) on I[A32_PMCx. The 
maximum value n can be determined from 
CPUID.OAH:EAX(1 5:8]. 
31:n+1 Reserved. 
32+m32 Enable PEBS trigger and recording for 
IA32_FIXED_CTRx. The maximum value m can be 
determined from CPUID.OAH:EDX[4:0]. 
59:33+m Reserved. 
60 Pend a PerfMon Interrupt (PMI) after each PEBS event. 
62:61 Specifies PEBS output destination. Encodings: 
OOB: DS Save Area 
01B: Intel PT trace output. Supported if 
IA32_PERF_CAPABILITIES.PEBS_OUTPUT_PT_AVAIL[ 
16] and CPUID.O7H.0.EBX[25] are set. 
10B: Reserved 
11B: Reserved 
63 Reserved. 
1309H | 4873 | MSR_RELOAD_FIXED_CTRx Reload value for IA32_FIXED_CTRx (R/W) 
: : 47:0 Value loaded into [A32_FIXED_CTRx when a PEBS 
VWSOBH | 4875 record is generated while PEBS_EN_FIXEDx = 1 and 
PEBS_OUTPUT = 018 in IA32_PEBS_ENABLE, and 
FIXED_CTRx is overflowed. 
63:48 Reserved. 
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Table 2-14. MSRs in Intel Atom® Processors Based on the Tremont Microarchitecture (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
14C1H | 5313 | MSR_RELOAD_PMCx Reload value for [A32_PMCx (R/W) 
14c8H | 5320 47:0 Value loaded into [A32_PMCx when a PEBS record is 


generated while PEBS_EN_PMCx = 1 and 
PEBS_OUTPUT = 018B in IA32_PEBS_ENABLE, and 
PMCx is overflowed. 


63:48 Reserved. 
See Table 2-6, Table 2-12, Table 2-13 and Table 2-14 for MSR definitions applicable to processors with CPUID signature O6_86H. 


2.8 MSRS IN THE INTEL® MICROARCHITECTURE CODE NAME NEHALEM 


Table 2-15 lists model-specific registers (MSRs) that are common for Intel® microarchitecture code name 
Nehalem. These include Intel Core i7 and i5 processor family. These processors have a CPUID signature with 
DisplayFamily_DisplayModel of 06_1AH, 06_1EH, 06_1FH, 06_2EH, see Table 2-1. Additional MSRs specific to 
06_1AH, 06_1EH, 06_1FH are listed in Table 2-16. Some MSRs listed in these tables are used by BIOS. More infor- 
mation about these MSR can be found at http://biosbits.org. 


The column “Scope” represents the package/core/thread scope of individual bit field of an MSR. “Thread” means 
this bit field must be programmed on each logical processor independently. “Core” means the bit field must be 
programmed on each processor core independently, logical processors in the same core will be affected by change 
of this bit on the other logical processor in the same core. “Package” means the bit field must be programmed once 
for each physical package. Change of a bit filed with a package scope will affect all logical processors in that phys- 
ical package. 


Table 2-15. MSRs in Processors Based on Intel® Microarchitecture Code Name Nehalem 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
OH 0) IA32_P5_MC_ADDR Thread See Section 2.23, "MSRs in Pentium Processors.” 
1H 1 IA32_P5_MC_TYPE Thread See Section 2.23, “MSRs in Pentium Processors.” 
6H 6 IA32_MONITOR_FILTER_SIZE Thread See Section 8.10.5, “Monitor/Mwait Address Range 
Determination” and Table 2-2. 
10H 16 IA32_TIME_STAMP_COUNTER Thread See Section 17.17, “Time-Stamp Counter,” and see 
Table 2-2. 
17H 23 |A32_PLATFORM_ID Package Platform ID (R) 
See Table 2-2. 
17H 23 MSR_PLATFORM_ID Package Model Specific Platform ID (R) 
49:0 Reserved 
52:50 See Table 2-2. 
63:53 Reserved 
1BH 27 IA32_APIC_BASE Thread See Section 10.4.4, “Local APIC Status and Location,” 
and Table 2-2. 
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34H 52 MSR_SMI_COUNT Thread SMI Counter (R/O) 
31:0 SMI Count (R/O) 
Running count of SMI events since last RESET. 
63:32 Reserved 
3AH 58 IA32_FEATURE_CONTROL Thread Control Features in Intel 64Processor (R/W) 
See Table 2-2. 
79H 121 IA32_BIOS_UPDT_TRIG Core BIOS Update Trigger Register (W) 
See Table 2-2. 
8BH 139 | IA32_BlOS_SIGN_ID Thread BIOS Update Signature ID (RO) 
See Table 2-2. 
C1H 193 | IA32_PMCO Thread Performance Counter Register 
See Table 2-2. 
C2H 194 | 1A32_PMC1 Thread Performance Counter Register 
See Table 2-2. 
C3H 195 | IA32_PMC2 Thread Performance Counter Register 
See Table 2-2. 
C4H 196 | IA32_PMC3 Thread Performance Counter Register 
See Table 2-2. 
CEH 206 | MSR_PLATFORM_INFO Package Platform Information 
Contains power management and other model specific 
features enumeration. See http://biosbits.org. 
7:0 Reserved 
15:8 Package Maximum Non-Turbo Ratio (R/O) 
This is the ratio of the frequency that invariant TSC 
runs at. The invariant TSC frequency can be computed 
by multiplying this ratio by 133.33 MHz. 
27:16 Reserved 
28 Package Programmable Ratio Limit for Turbo Mode (R/O) 
When set to 1, indicates that Programmable Ratio Limit 
for Turbo mode is enabled. When set to 0, indicates 
Programmable Ratio Limit for Turbo mode is disabled. 
29 Package Programmable TDC-TDP Limit for Turbo Mode (R/O) 
When set to 1, indicates that TDC and TDP Limits for 
Turbo mode are programmable. When set to 0, indicates 
TDC and TDP Limits for Turbo mode are not 
programmable. 
39:30 Reserved 
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47:40 Package Maximum Efficiency Ratio (R/O) 
This is the minimum ratio (maximum efficiency) that the 
processor can operate, in units of 133.33MHz. 
63:48 Reserved 
E2H 226 | MSR_PKG_CST_CONFIG_CONTROL Core C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. See http://biosbits.org. 


2:0 Package C-State Limit (R/W) 

Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. The 
default is set as factory-configured package C-state 
limit. 

The following C-state code name encodings are 
supported: 

OOOb: CO (no package C-sate support) 

001b: C1 (Behavior is the same as OOOb) 

010b: C3 

011b: C6 

100b: C7 

101b and 110b: Reserved 

111: No package C-state limit. 

Note: This field cannot be used to limit package C-state 


to C3. 
9:3 Reserved 
10 1/0 MWAIT Redirection Enable (R/W) 


When set, will map |O_read instructions sent to IO 
register specified by MSR_PMG_IO_CAPTURE_BASE to 
MWAIT instructions. 


14:11 Reserved 

15 CFG Lock (R/WO) 
When set, locks bits 15:0 of this register until next 
reset. 

23:16 Reserved 

24 Interrupt filtering enable (R/W) 


When set, processor cores in a deep C-State will wake 
only when the event message is destined for that core. 
When 0, all processor cores in a deep C-State will wake 
for an event message. 


25 C3 state auto demotion enable (R/W) 


When set, the processor will conditionally demote 
C6/C7 requests to C3 based on uncore auto-demote 
information. 
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Hex Dec 
26 C1 state auto demotion enable (R/W) 
When set, the processor will conditionally demote 
C3/C6/C7 requests to C1 based on uncore auto-demote 
information. 
27 Enable C3 Undemotion (R/W) 
28 Enable C1 Undemotion (R/W) 
29 Package C State Demotion Enable (R/W) 
30 Package C State UnDemotion Enable (R/W) 
63:31 Reserved 
E4H 228 | MSR_PMG_IO_CAPTURE_BASE Core Power Management IO Redirection in C-state (R/W) 
See http://biosbits.org. 
15:0 LVL_2 Base Address (R/W) 
Specifies the base address visible to software for IO 
redirection. If IO MWAIT Redirection is enabled, reads to 
this address will be consumed by the power 
management logic and decoded to MWAIT instructions. 
When IO port address redirection is enabled, this is the 
10 port address reported to the OS/software. 
18:16 C-state Range (R/W) 
Specifies the encoding value of the maximum C-State 
code name to be included when IO read to MWAIT 
redirection is enabled by 
MSR_PKG_CST_CONFIG_CONTROL[bit1 0}: 
000b - C3 is the max C-State to include. 
001b - C6 is the max C-State to include. 
010b - C7 is the max C-State to include. 
63:19 Reserved 
E7H 231 IA32_MPERF Thread Maximum Performance Frequency Clock Count (RW) 
See Table 2-2. 
E8H 232 =| IA32_APERF Thread Actual Performance Frequency Clock Count (RW) 
See Table 2-2. 
FEH 254 | IA32_MTRRCAP Thread See Table 2-2. 
174H 372 | IA32_SYSENTER_CS Thread See Table 2-2. 
175H 373 | IA32_SYSENTER_ESP Thread See Table 2-2. 
176H 374 | IA32_SYSENTER_EIP Thread See Table 2-2. 
179H 377 | 1A32_MCG_CAP Thread See Table 2-2. 
17AH 378 | IA32_MCG_STATUS Thread Global Machine Check Status 
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0 RIPV 
When set, bit indicates that the instruction addressed 
by the instruction pointer pushed on the stack (when 
the machine check was generated) can be used to 
restart the program. If cleared, the program cannot be 
reliably restarted. 
1 EIPV 
When set, bit indicates that the instruction addressed 
by the instruction pointer pushed on the stack (when 
the machine check was generated) is directly 
associated with the error. 
2 MCIP 
When set, bit indicates that a machine check has been 
generated. If a second machine check is detected while 
this bit is still set, the processor enters a shutdown 
state. Software should write this bit to O after 
processing a machine check exception. 
63:3 Reserved 
186H 390 | IA32_PERFEVTSELO Thread See Table 2-2. 
7:0 Event Select 
15:8 UMask 
16 USR 
17 OS 
18 Edge 
19 PC 
20 INT 
21 AnyThread 
22 EN 
23 INV 
31:24 CMASK 
63:32 Reserved 
187H 391 | IA32_PERFEVTSEL1 Thread See Table 2-2. 
188H 392 | IA32_PERFEVTSEL2 Thread See Table 2-2. 
189H 393 | IA32_PERFEVTSEL3 Thread See Table 2-2. 
198H 408 | IA32_PERF_STATUS Core See Table 2-2. 
15:0 Current Performance State Value. 
63:16 Reserved 
199H 409 | IA32_PERF_CTL Thread See Table 2-2. 
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19AH 410 | 1A32_CLOCK_MODULATION Thread Clock Modulation (R/w) 
See Table 2-2. 
IA32_CLOCK_MODULATION MSR was originally named 
1A32_THERM_CONTROL MSR. 
0 Reserved 
3:1 On demand Clock Modulation Duty Cycle (R/W) 
4 On demand Clock Modulation Enable (R/W) 
63:5 Reserved 
19BH 411 1A32_THERM_INTERRUPT Core Thermal Interrupt Control (R/W) 
See Table 2-2. 
19CH 412 | IA32_THERM_STATUS Core Thermal Monitor Status (R/W) 
See Table 2-2. 
1A0H 416 | IA32_MISC_ENABLE Enable Misc. Processor Features (R/W) 
Allows a variety of processor functions to be enabled 
and disabled. 
0 Thread Fast-Strings Enable 
See Table 2-2. 
2:1 Reserved 
3 Thread Automatic Thermal Control Circuit Enable (R/W) 
See Table 2-2. Default value is 1. 
6:4 Reserved 
7 Thread Performance Monitoring Available (R) 
See Table 2-2. 
10:8 Reserved 
11 Thread Branch Trace Storage Unavailable (RO) 
See Table 2-2. 
12 Thread Processor Event Based Sampling Unavailable (RO) 
See Table 2-2. 
15:13 Reserved 
16 Package Enhanced Intel SpeedStep Technology Enable (R/W) 
See Table 2-2. 
18 Thread ENABLE MONITOR FSM. (R/W) See Table 2-2. 
21:19 Reserved 
22 Thread Limit CPUID Maxval (R/W) 
See Table 2-2. 
23 Thread xTPR Message Disable (R/W) 
See Table 2-2. 
33:24 Reserved 
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34 


Thread 


XD Bit Disable (R/W) 
See Table 2-2. 


37:35 


Reserved 


38 


Package 


Turbo Mode Disable (R/W) 


When set to 1 on processors that support Intel Turbo 
Boost Technology, the turbo mode feature is disabled 
and the IDA_Enable feature flag will be clear 
(CPUID.OGH: EAX[1]=0). 

When set to a O on processors that support IDA, 


CPUID.O6H: EAX[1] reports the processor's support of 
turbo mode is enabled. 


Note: The power-on default value is used by BIOS to 
detect hardware support of turbo mode. If the power- 
on default value is 1, turbo mode is available in the 
processor. If the power-on default value is 0, turbo 
mode is not available. 


63:39 


Reserved 


1A2H 


418 


MSR_TEMPERATURE_TARGET 


Thread 


Temperature Target 


15:0 


Reserved 


23:16 


Temperature Target (R) 


The minimum temperature at which PROCHOT# will be 
asserted. The value is degrees C. 


63:24 


Reserved 


1A4H 


420 


MSR_MISC_FEATURE_CONTROL 
0 


Core 


Miscellaneous Feature Control (R/W) 


L2 Hardware Prefetcher Disable (R/W) 


If 1, disables the L2 hardware prefetcher, which fetches 
additional lines of code or data into the L2 cache. 


Core 


L2 Adjacent Cache Line Prefetcher Disable (R/W) 


If 1, disables the adjacent cache line prefetcher, which 
fetches the cache line that comprises a cache line pair 
(128 bytes). 


Core 


DCU Hardware Prefetcher Disable (R/W) 


If 1, disables the L1 data cache prefetcher, which 
fetches the next cache line into L1 data cache. 


Core 


DCU IP Prefetcher Disable (R/W) 


If 1, disables the L1 data cache IP prefetcher, which 
uses sequential load history (based on instruction 
pointer of previous loads) to determine whether to 
prefetch additional lines. 


63:4 


Reserved 


1A6H 


422 


MSR_OFFCORE_RSP_O 


Thread 


Offcore Response Event Select Register (R/W) 
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Register Name / Bit Fields 


Scope 


Bit Description 


1AAH 426 


MSR_MISC_PWR_MGMT 


Miscellaneous Power Management Control 


Various model specific features enumeration. See 
http://biosbits.org. 


Package 


EIST Hardware Coordination Disable (R/W) 


When 0, enables hardware coordination of Enhanced 
Intel Speedstep Technology request from processor 
cores. When 1, disables hardware coordination of 
Enhanced Intel Speedstep Technology requests. 


Thread 


Energy/Performance Bias Enable (R/W) 

This bit makes the IA32_ENERGY_PERF_BIAS register 
(MSR 1BOh) visible to software with Ring 0 privileges. 
This bit’s status (1 or 0) is also reflected by 
CPUID.(EAX=06h):ECX[3]. 


63:2 


Reserved 


1ACH 428 


MSR_TURBO_POWER_CURRENT_LIMIT 


See http://biosbits.org. 


14:0 


Package 


TDP Limit (R/w) 
TDP limit in 1/8 Watt granularity. 


15 


30:16 


31 


Package 


Package 


Package 


TDP Limit Override Enable (R/W) 


A value = 0 indicates override is not active; a value = 1 
indicates override is active. 


TDC Limit (R/W) 
TDC limit in 1/8 Amp granularity. 


TDC Limit Override Enable (R/W) 


A value = 0 indicates override is not active; a value = 1 
indicates override is active. 


63:32 


Reserved 


1ADH 429 


MSR_TURBO_RATIO_LIMIT 


Package 


Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 


7:0 


Package 


Maximum Ratio Limit for 1C 
Maximum turbo ratio limit of 1 core active. 


15:8 


Package 


Maximum Ratio Limit for 2C 
Maximum turbo ratio limit of 2 core active. 


23:16 


Package 


Maximum Ratio Limit for 3C 
Maximum turbo ratio limit of 3 core active. 


31:24 


Package 


Maximum Ratio Limit for 4C 
Maximum turbo ratio limit of 4 core active. 


63:32 


Reserved 


1C8H 456 


MSR_LBR_SELECT 


Core 


Last Branch Record Filtering Select Register (R/W) 
See Section 17.9.2, “Filtering of Last Branch Records.” 
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CPL_EQ_O 


CPL_NEQ_O 


ICC 


NEAR_REL_CALL 


NEAR_IND_CALL 


NEAR_RET 


NEAR_IND_JMP 


NEAR_REL_JMP 


Ol;NI Ds) Mm] BR] Ws) rm] —| oO 


63:9 


FAR_BRANCH 


Reserved 


1C9H 


457 


MSR_LASTBRANCH_TOS 


Thread 


Last Branch Record Stack TOS (R/W) 


Contains an index (bits 0-3) that points to the MSR 
containing the most recent branch record. 


See MSR_LASTBRANCH_O_FROM_IP (at 6804). 


1D9H 


473 


IA32_DEBUGCTL 


Thread 


Debug Control (R/W) 
See Table 2-2. 


1DDH 


477 


MSR_LER_FROM_LIP 


Thread 


Last Exception Record From Linear IP (R) 


Contains a pointer to the last branch instruction that 
the processor executed prior to the last exception that 
was generated or the last interrupt that was handled. 


1DEH 


478 


MSR_LER_TO_LIP 


Thread 


Last Exception Record To Linear IP (R) 


This area contains a pointer to the target of the last 
branch instruction that the processor executed prior to 
the last exception that was generated or the last 
interrupt that was handled. 


1F2H 


498 


IA32_SMRR_PHYSBASE 


Core 


See Table 2-2. 


1F3H 


1FCH 


499 


508 


IA32_SMRR_PHYSMASK 


MSR_POWER_CTL 


Core 


Core 


See Table 2-2. 


Power Control Register 
See http://biosbits.org. 


Reserved 


63:2 


Package 


C1E Enable (R/W) 


When set to ‘1’, will enable the CPU to switch to the 
Minimum Enhanced Intel SpeedStep Technology 
operating point when all execution cores enter MWAIT 
(C1). 


Reserved 


200H 


512 


IA32_MTRR_PHYSBASEO 


Thread 


See Table 2-2. 


201H 


513 


IA32_MTRR_PHYSMASKO 


Thread 


See Table 2-2. 
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202H 514 | IA32_MTRR_PHYSBASE1 Thread See Table 2-2. 
203H 515 | IA32_MTRR_PHYSMASK1 Thread See Table 2-2. 
204H 516 | IA32_MTRR_PHYSBASE2 Thread See Table 2-2. 
205H 517 | |A32_MTRR_PHYSMASK2 Thread See Table 2-2. 
206H 518 | IA32_MTRR_PHYSBASE3 Thread See Table 2-2. 
207H 519 | IA32_MTRR_PHYSMASK3 Thread See Table 2-2. 
208H 520 | IA32_MTRR_PHYSBASE4 Thread See Table 2-2. 
209H 521 | IA32_MTRR_PHYSMASK4 Thread See Table 2-2. 
20AH 522 | IA32_MTRR_PHYSBASES Thread See Table 2-2. 
20BH 523 | IA32_MTRR_PHYSMASK5 Thread See Table 2-2. 
20CH 524 | IA32_MTRR_PHYSBASE6 Thread See Table 2-2. 
20DH 525 | IA32_MTRR_PHYSMASK6 Thread See Table 2-2. 
20E€H 526 | IA32_MTRR_PHYSBASE7 Thread See Table 2-2. 
20FH 527 | IA32_MTRR_PHYSMASK7 Thread See Table 2-2. 
210H 528 | IA32_MTRR_PHYSBASE8 Thread See Table 2-2. 
211H 529 | IA32_MTRR_PHYSMASK8 Thread See Table 2-2. 
212H 530 | IA32_MTRR_PHYSBASE9 Thread See Table 2-2. 
213H 531 ‘| IA32_MTRR_PHYSMASK9 Thread See Table 2-2. 
250H 592 | IA32_MTRR_FIX64K_00000 Thread See Table 2-2. 
258H 600 | IA32_MTRR_FIX16K_80000 Thread See Table 2-2. 
259H 601 | IA32_MTRR_FIX16K_A0000 Thread See Table 2-2. 
268H 616 | IA32_MTRR_FIX4K_CO000 Thread See Table 2-2. 
269H 617 | IA32_MTRR_FIX4K_C8000 Thread See Table 2-2. 
26AH 618 | IA32_MTRR_FIX4K_D0000 Thread See Table 2-2. 
26BH 619 | IA32_MTRR_FIX4K_D8000 Thread See Table 2-2. 
26CH 620 | IA32_MTRR_FIX4K_E0000 Thread See Table 2-2. 
26DH 621 | IA32_MTRR_FIX4K_E8000 Thread See Table 2-2. 
26€H 622 | IA32_MTRR_FIX4K_FOO00 Thread See Table 2-2. 
26FH 623 | IA32_MTRR_FIX4K_F8000 Thread See Table 2-2. 
277H 631 | IA32_PAT Thread See Table 2-2. 
280H 640 | IA32_MCO_CTL2 Package See Table 2-2. 
281H 641 | IA32_MC1_CTL2 Package See Table 2-2. 
282H 642 | IA32_MC2_CTL2 Core See Table 2-2. 
283H 643 | IA32_MC3_CTL2 Core See Table 2-2. 
284H 644 | IA32_MC4_CTL2 Core See Table 2-2. 
285H 645 | IA32_MC5_CTL2 Core See Table 2-2. 
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286H 646 | IA32_MC6_CTL2 Package See Table 2-2. 
287H 647 | IA32_MC7_CTL2 Package See Table 2-2. 
288H 648 | IA32_MC8_CTL2 Package See Table 2-2. 
2FFH 767 | IA32_MTRR_DEF_TYPE Thread Default Memory Types (R/W) 
See Table 2-2. 
309H 777 ‘| \A32_FIXED_CTRO Thread Fixed-Function Performance Counter Register O (R/W) 
See Table 2-2. 
30AH 778 | \A32_FIXED_CTR1 Thread Fixed-Function Performance Counter Register 1 (R/W) 
See Table 2-2. 
30BH 779 ‘| IA32_FIXED_CTR2 Thread Fixed-Function Performance Counter Register 2 (R/W) 
See Table 2-2. 
345H 837 | IA32_PERF_CAPABILITIES Thread See Table 2-2. See Section 17.4.1, “IA32_DEBUGCTL 
MSR." 
5:0 LBR Format 
See Table 2-2. 
6 PEBS Record Format 
7 PEBSSaveArchRegs 
See Table 2-2. 
11:8 PEBS_REC_FORMAT 
See Table 2-2. 
12 SMM_FREEZE 
See Table 2-2. 
63:13 Reserved 
38DH 909 | IA32_FIXED_CTR_CTRL Thread Fixed-Function-Counter Control Register (R/W) 
See Table 2-2. 
38€H 910 | IA32_PERF_GLOBAL_STATUS Thread See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 
38EH 910 |MSR_PERF_GLOBAL_STATUS Thread Provides single-bit status used by software to query 
the overflow condition of each performance counter. 
(RO) 
61 UNC_Ovf 
Uncore overflowed if 1. 
38FH 911 | IA32_PERF_GLOBAL_CTRL Thread See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” 
390H 912 | IA32_PERF_GLOBAL_OVF_CTRL Thread See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities.” Allows software to clear counter 
overflow conditions on any combination of fixed- 
function PMCs (IA32_FIXED_CTRx) or general-purpose 
PMCs via a single WRMSR. 
390H 912 | MSR_PERF_GLOBAL_OVF_CTRL Thread (R/w) 
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61 CLR_UNC_Ovf 
Set 1 to clear UNC_Ovf. 
3F1H 1009 | MSR_PEBS_ENABLE Thread See Section 18.3.1.1.1, “Processor Event Based 
Sampling (PEBS).” 
0 Enable PEBS on IA32_PMCO (R/W) 
1 Enable PEBS on IA32_PMC1 (R/W) 
2 Enable PEBS on IA32_PMC2 (R/W) 
3 Enable PEBS on IA32_PMC3 (R/W) 
31:4 Reserved 
32 Enable Load Latency on IA32_PMCO (R/W) 
33 Enable Load Latency on IA32_PMC1 (R/W) 
34 Enable Load Latency on I[A32_PMC2 (R/W) 
35 Enable Load Latency on I[A32_PMC3 (R/W) 
63:36 Reserved 
3F6H 1014 | MSR_PEBS_LD_LAT Thread See Section 18.3.1.1.2, “Load Latency Performance 
Monitoring Facility.” 
15:0 Minimum threshold latency value of tagged load 
operation that will be counted. (R/W) 
63:36 Reserved 
3F8H 1016 | MSR_PKG_C3_RESIDENCY Package Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
63:0 Package C3 Residency Counter (R/O) 
Value since last reset that this package is in processor- 
specific C3 states. Count at the same frequency as the 
TSC. 
3F9H 1017 | MSR_PKG_C6_RESIDENCY Package Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
63:0 Package C6 Residency Counter (R/O) 
Value since last reset that this package is in processor- 
specific C6 states. Count at the same frequency as the 
TSC. 
3FAH 1018 | MSR_PKG_C7_RESIDENCY Package Note: C-state values are processor specific C-state code 


names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


Package C7 Residency Counter (R/O) 
Value since last reset that this package is in processor- 


specific C7 states. Count at the same frequency as the 
TSC. 
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3FCH 1020 | MSR_CORE_C3_RESIDENCY Core Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


63:0 CORE C3 Residency Counter (R/O) 


Value since last reset that this core is in processor- 
specific C3 states. Count at the same frequency as the 
TSC. 


3FDH 1021 | MSR_CORE_C6_RESIDENCY Core Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


63:0 CORE C6 Residency Counter (R/O) 


Value since last reset that this core is in processor- 
specific C6 states. Count at the same frequency as the 
TSC. 


400H | 1024 | IA32_MCO_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs." 


401H | 1025 | IA32_MCO_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 


402H | 1026 | IA32_MCO_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The IA32_MCO_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the [A32_MCO_STATUS register is clear. 

When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 


403H | 1027 | IA32_MCO_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 


404H | 1028 | IA32_MC1_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


405H | 1029 | IA32_MC1_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 


406H | 1030 | IA32_MC1_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

The IA32_MC1_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the |A32_MC1_STATUS register is clear. 

When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 


407H | 1031 | IA32_MC1_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 


408H | 1032 | IA32_MC2_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
409H | 1033 | IA32_MC2_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 


40AH | 1034 | IA32_MC2_ADDR Core See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 

The IA32_MC2_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the IA32_MC2_STATUS register is clear. 

When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 
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40BH | 1035 | IA32_MC2_MISC Core See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

40CH |; 1036 | IA32_MC3_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

40DH | 1037 | IA32_MC3_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

40EH | 1038 | IA32_MC3_ADDR Core See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
The MSR_MC4_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the MSR_MC4_STATUS register is clear. 
When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 

40FH 1039 | IA32_MC3_MISC Core See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

410H | 1040 | IA32_MC4_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

411H | 1041 | 1A32_MC4_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

412H | 1042 | 1A32_MC4_ADDR Core See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
The MSR_MC3_ADDR register is either not 
implemented or contains no address if the ADDRV flag 
in the MSR_MC3_STATUS register is clear. 
When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 

413H | 1043 | 1A32_MC4_MISC Core See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

414H | 1044 | IA32_MC5_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

415H | 1045 | 1A32_MC5_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

416H | 1046 | 1IA32_MC5_ADDR Core See Section 15.3.2.3, “I[A32_MCi_ADDR MSRs." 

417H | 1047 | 1A32_MC5_MISC Core See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

418H | 1048 | IA32_MC6_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

419H | 1049 | 1A32_MC6_STATUS Package See Section 15.3.2.2, "IA32_MCi_STATUS MSRS" and 
Chapter 16. 

41AH | 1050 | IA32_MC6_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

41BH | 1051 | 1A32_MC6_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

41CH 1052 | IA32_MC7_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

41DH | 1053 | IA32_MC7_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 

41E€H | 1054 | IA32_MC7_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

41FH | 1055 | IA32_MC7_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

420H | 1056 | IA32_MC8_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

421H | 1057 | 1A32_MC8_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 

422H | 1058 | IA32_MC8_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

423H | 1059 | IA32_MC8_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 
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480H 1152 | IA32_VMX_BASIC Thread Reporting Register of Basic VMX Capabilities (R/O) 
See Table 2-2. 
See Appendix A.1, “Basic VMX Information.” 


481H 1153 | IA32_VMX_PINBASED_CTLS Thread Capability Reporting Register of Pin-based 
\V/M-execution Controls (R/O) 


See Table 2-2. 
See Appendix A.3, “VM-Execution Controls.” 


482H 1154 | IA32_VMX_PROCBASED_CTLS Thread Capability Reporting Register of Primary Processor- 
Based VM-Execution Controls (R/O) 


See Appendix A.3, “VM-Execution Controls.” 


483H 1155 | IA32_VMX_EXIT_CTLS Thread Capability Reporting Register of VM-Exit Controls (R/O) 
See Table 2-2. 
See Appendix A.4, “VM-Exit Controls.” 


484H 1156 | IA32_VMX_ENTRY_CTLS Thread Capability Reporting Register of VM-Entry Controls 
(R/O) 


See Table 2-2. 
See Appendix A.5, “VM-Entry Controls.” 


485H 1157 | IA32_VMX_MISC Thread Reporting Register of Miscellaneous VMX Capabilities 
(R/O) 


See Table 2-2. 
See Appendix A.6, “Miscellaneous Data.” 


486H 1158 | IA32_VMX_CRO_FIXEDO Thread Capability Reporting Register of CRO Bits Fixed to O 
(R/O) 
See Table 2-2. 
See Appendix A.7, “VMX-Fixed Bits in CRO.” 


487H 1159 | IA32_VMX_CRO_FIXED1 Thread Capability Reporting Register of CRO Bits Fixed to 1 
(R/O) 


See Table 2-2. 
See Appendix A.7, “VMX-Fixed Bits in CRO.” 


488H 1160 | IA32_VMX_CR4_FIXEDO Thread Capability Reporting Register of CR4 Bits Fixed to 0 
(R/O) 


See Table 2-2. 
See Appendix A.8, “VMX-Fixed Bits in CR4.” 


489H 1161 | IA32_VMX_CR4_FIXED1 Thread Capability Reporting Register of CR4 Bits Fixed to 1 
(R/O) 


See Table 2-2. 
See Appendix A.8, “VMX-Fixed Bits in CR4.” 


48AH 1162 | IA32_VMX_VMCS_ENUM Thread Capability Reporting Register of VMCS Field 
Enumeration (R/O) 


See Table 2-2. 
See Appendix A.9, “VMCS Enumeration.” 
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48BH 1163 | IA32_VMX_PROCBASED_CTLS2 Thread Capability Reporting Register of Secondary Processor- 

Based VM-Execution Controls (R/O) 

See Appendix A.3, “VM-Execution Controls.” 
600H | 1536 | IA32_DS_AREA Thread DS Save Area (R/W) 

See Table 2-2. 

See Section 18.6.3.4, “Debug Store (DS) Mechanism.” 
680H | 1664 | MSR_LASTBRANCH_O_FROM_IP Thread Last Branch Record 0 From IP (R/W) 

One of sixteen pairs of last branch record registers on 

the last branch record stack. The From_IP part of the 

stack contains pointers to the source instruction. See 

also: 

* Last Branch Record Stack TOS at 1C9H. 

* Section 17.9.1 and record format in Section 17.4.8.1. 
681H | 1665 | MSR_LASTBRANCH_1_FROM_IP Thread Last Branch Record 1 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
682H | 1666 | MSR_LASTBRANCH_2_FROM_IP Thread Last Branch Record 2 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
683H | 1667 | MSR_LASTBRANCH_3_FROM_IP Thread Last Branch Record 3 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
684H | 1668 | MSR_LASTBRANCH_4 FROM_IP Thread Last Branch Record 4 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
685H | 1669 | MSR_LASTBRANCH_5_FROM_IP Thread Last Branch Record 5 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
686H | 1670 | MSR_LASTBRANCH_6_FROM_IP Thread Last Branch Record 6 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
687H | 1671 |MSR_LASTBRANCH_7_FROM_IP Thread Last Branch Record 7 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
688H | 1672 | MSR_LASTBRANCH_8_FROM_IP Thread Last Branch Record 8 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
689H | 1673 | MSR_LASTBRANCH_9_FROM_IP Thread Last Branch Record 9 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68AH | 1674 | MSR_LASTBRANCH_10_FROM_IP Thread Last Branch Record 10 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68BH | 1675 | MSR_LASTBRANCH_11_FROM_IP Thread Last Branch Record 11 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68CH | 1676 | MSR_LASTBRANCH_12_FROM_IP Thread Last Branch Record 12 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68DH | 1677 | MSR_LASTBRANCH_13_FROM_IP Thread Last Branch Record 13 From IP (R/W) 


See description of MSR_LASTBRANCH_O_FROM_IP. 
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68EH | 1678 | MSR_LASTBRANCH_14_FROM_IP Thread Last Branch Record 14 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68FH | 1679 | MSR_LASTBRANCH_15_FROM_IP Thread Last Branch Record 15 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
6COH | 1728 | MSR_LASTBRANCH_O_TO_IP Thread Last Branch Record 0 To IP (R/W) 

One of sixteen pairs of last branch record registers on 

the last branch record stack. This part of the stack 

contains pointers to the destination instruction. 
6C1H | 1729 | MSR_LASTBRANCH_1_TO_IP Thread Last Branch Record 1 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C2H | 1730 | MSR_LASTBRANCH_2_TO_IP Thread Last Branch Record 2 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C3H | 1731 | MSR_LASTBRANCH_3_TO_IP Thread Last Branch Record 3 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C4H | 1732 | MSR_LASTBRANCH_4_TO_IP Thread Last Branch Record 4 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C5H | 1733 | MSR_LASTBRANCH_5_TO_IP Thread Last Branch Record 5 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C6H | 1734 | MSR_LASTBRANCH_6_TO_IP Thread Last Branch Record 6 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C7H | 1735 | MSR_LASTBRANCH_7_TO_IP Thread Last Branch Record 7 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C8H | 1736 | MSR_LASTBRANCH_8_TO_IP Thread Last Branch Record 8 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CSH | 1737 | MSR_LASTBRANCH_9_TO_IP Thread Last Branch Record 9 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CAH | 1738 | MSR_LASTBRANCH_10_TO_IP Thread Last Branch Record 10 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CBH | 1739 | MSR_LASTBRANCH_11_TO_IP Thread Last Branch Record 11 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CCH 1740 | MSR_LASTBRANCH_12_TO_IP Thread Last Branch Record 12 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CDH | 1741 | MSR_LASTBRANCH_13_TO_IP Thread Last Branch Record 13 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CEH 1742 | MSR_LASTBRANCH_14_TO_IP Thread Last Branch Record 14 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CFH 1743 | MSR_LASTBRANCH_15_TO_IP Thread Last Branch Record 15 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
802H | 2050 | IA32_X2APIC_APICID Thread x2APIC ID Register (R/O) 
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803H | 2051 | IA32_X2APIC_VERSION Thread x2APIC Version Register (R/O) 
808H | 2056 | IA32_X2APIC_TPR Thread x2APIC Task Priority Register (R/W) 
80AH | 2058 | IA32_X2APIC_PPR Thread x2APIC Processor Priority Register (R/O) 
80BH | 2059 | IA32_X2APIC_EOI Thread x2APIC EOI Register (W/O) 
80DH | 2061 | IA32_X2APIC_LDR Thread x2APIC Logical Destination Register (R/O) 
80FH 2063 | IA32_X2APIC_SIVR Thread x2APIC Spurious Interrupt Vector Register (R/W) 
810H | 2064 | IA32_X2APIC_ISRO Thread x2APIC In-Service Register Bits [31:0] (R/O) 
811H | 2065 | IA32_X2APIC_ISR1 Thread x2APIC In-Service Register Bits [63:32] (R/O) 
812H | 2066 | IA32_X2APIC_ISR2 Thread x2APIC In-Service Register Bits [95:64] (R/O) 
813H | 2067 | IA32_X2APIC_ISR3 Thread x2APIC In-Service Register Bits [127:96] (R/O) 
814H | 2068 | IA32_X2APIC_ISR4 Thread x2APIC In-Service Register Bits [159:128] (R/O) 
815H | 2069 | IA32_X2APIC_ISR5 Thread x2APIC In-Service Register Bits [191:160] (R/O) 
816H | 2070 | IA32_X2APIC_ISR6 Thread x2APIC In-Service Register Bits [223:192] (R/O) 
817H | 2071 | IA32_X2APIC_ISR7 Thread x2APIC In-Service Register Bits [255:224] (R/O) 
818H | 2072 | IA32_X2APIC_TMRO Thread x2APIC Trigger Mode Register Bits [31:0] (R/O) 
819H | 2073 | IA32_X2APIC_TMR1 Thread x2APIC Trigger Mode Register Bits [63:32] (R/O) 
81AH | 2074 | IA32_X2APIC_TMR2 Thread x2APIC Trigger Mode Register Bits [95:64] (R/O) 
81BH | 2075 | IA32_X2APIC_TMR3 Thread x2APIC Trigger Mode Register Bits [127:96] (R/O) 
81CH | 2076 | 1A32_X2APIC_TMR4 Thread x2APIC Trigger Mode Register Bits [159:128] (R/O) 
81DH | 2077 | IA32_X2APIC_TMR5 Thread x2APIC Trigger Mode Register Bits [191:160] (R/O) 
81EH | 2078 | 1A32_X2APIC_TMR6 Thread x2APIC Trigger Mode Register Bits [223:192] (R/O) 
81FH | 2079 | 1A32_X2APIC_TMR7 Thread x2APIC Trigger Mode Register Bits [255:224] (R/O) 
820H 2080 | IA32_X2APIC_IRRO Thread x2APIC Interrupt Request Register Bits [31:0] (R/O) 
821H 2081 | IA32_X2APIC_IRR1 Thread x2APIC Interrupt Request Register Bits [63:32] (R/O) 
822H 2082 | IA32_X2APIC_IRR2 Thread x2APIC Interrupt Request Register Bits [95:64] (R/O) 
823H 2083 | IA32_X2APIC_IRR3 Thread x2APIC Interrupt Request Register Bits [127:96] (R/O) 
824H 2084 | IA32_X2APIC_IRR4 Thread x2APIC Interrupt Request Register Bits [159:128] (R/O) 
825H 2085 | IA32_X2APIC_IRR5S Thread x2APIC Interrupt Request Register Bits [191:160] (R/O) 
826H 2086 | IA32_X2APIC_IRR6 Thread x2APIC Interrupt Request Register Bits [223:192] (R/O) 
827H 2087 | IA32_X2APIC_IRR7 Thread x2APIC Interrupt Request Register Bits [255:224] (R/O) 
828H | 2088 | IA32_X2APIC_ESR Thread x2APIC Error Status Register (R/W) 
82FH 2095 | IA32_X2APIC_LVT_CMCI Thread x2APIC LVT Corrected Machine Check Interrupt Register 
(R/w) 

830H | 2096 | IA32_X2APIC_ICR Thread x2APIC Interrupt Command Register (R/W) 
832H | 2098 | IA32_X2APIC_LVT_TIMER Thread x2APIC LVT Timer Interrupt Register (R/W) 
833H | 2099 | IA32_X2APIC_LVT_THERMAL Thread x2APIC LVT Thermal Sensor Interrupt Register (R/W) 
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834H | 2100 | IA32_X2APIC_LVT_PMI Thread x2APIC LVT Performance Monitor Register (R/W) 
835H | 2101 | IA32_X2APIC_LVT_LINTO Thread x2APIC LVT LINTO Register (R/W) 
836H | 2102 | IA32_X2APIC_LVT_LINT1 Thread x2APIC LVT LINT1 Register (R/W) 
837H | 2103 | IA32_X2APIC_LVT_ERROR Thread x2APIC LVT Error Register (R/W) 
838H | 2104 | IA32_X2APIC_INIT_COUNT Thread X2APIC Initial Count Register (R/W) 
839H | 2105 | IA32_X2APIC_CUR_COUNT Thread x2APIC Current Count Register (R/O) 
83EH | 2110 | IA32_X2APIC_DIV_CONF Thread x2APIC Divide Configuration Register (R/W) 
83FH | 2111 | 1A32_X2APIC_SELF_IPI Thread x2APIC Self IPI Register (W/O) 
COO0_ IA32_EFER Thread Extended Feature Enables 
0080H See Table 2-2. 
COO00_ IA32_STAR Thread System Call Target Address (R/W) 
0081H See Table 2-2. 
COO00_ IA32_LSTAR Thread IA-32e Mode System Call Target Address (R/W) 
0082H See Table 2-2. 
COO0_ IA32_FMASK Thread System Call Flag Mask (R/W) 
0084H See Table 2-2. 
CO00_ IA32_FS_BASE Thread Map of BASE Address of FS (R/W) 
0100H See Table 2-2. 
CO00_ 1A32_GS_BASE Thread Map of BASE Address of GS (R/W) 
0101H See Table 2-2. 
COO0_ IA32_KERNEL_GS_BASE Thread Swap Target of BASE Address of GS (R/W) 
0102H See Table 2-2. 
CO00_ 1A32_TSC_AUX Thread AUXILIARY TSC Signature (R/W) 
0103H See Table 2-2 and Section 17.17.2, “IA32_TSC_AUX 
Register and RDTSCP Support.” 


2.8.1 


06_1AH, 06_1EH and 06_1FH, see Table 2-1. 


Additional MSRs in the Intel® Xeon® Processor 5500 and 3400 Series 


Intel Xeon Processor 5500 and 3400 series support additional model-specific registers listed in Table 2-16. These 
MSRs also apply to Intel Core i7 and i5 processor family CPUID signature with DisplayFamily_DisplayModel of 


Table 2-16. Additional MSRs in Intel® Xeon® Processor 5500 and 3400 Series 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
1ADH 429 | MSR_TURBO_RATIO_LIMIT Package Actual maximum turbo frequency is multiplied by 


133.33MHz. 
(Not available in model 06_2EH.) 
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Hex Dec 
7:0 Maximum Turbo Ratio Limit 1C (R/O) 
Maximum Turbo mode ratio limit with 1 core active. 
15:8 Maximum Turbo Ratio Limit 2C (R/O) 
Maximum Turbo mode ratio limit with 2 cores active. 
23:16 Maximum Turbo Ratio Limit 3C (R/O) 
Maximum Turbo mode ratio limit with 3 cores active. 
31:24 Maximum Turbo Ratio Limit 4C (R/O) 
Maximum Turbo mode ratio limit with 4 cores active. 
63:32 Reserved 
301H 769 | MSR_GQ_SNOOP_MESF Package 
0 From M to S (R/W) 
1 From E to S (R/W) 
2 From S to S (R/W) 
=| From F to S (R/W) 
4 From M to | (R/W) 
> From E to | (R/W) 
6 From S to | (R/W) 
7 From F to | (R/W) 
63:8 Reserved 
391H 913. | MSR_UNCORE_PERF_GLOBAL_CTRL Package See Section 18.3.1.2.1, “Uncore Performance 
Monitoring Management Facility.” 
392H 914 |MSR_UNCORE_PERF_GLOBAL_STATUS Package See Section 18.3.1.2.1, “Uncore Performance 
Monitoring Management Facility.” 
393H 915 |MSR_UNCORE_PERF_GLOBAL_OVF_CTRL | Package See Section 18.3.1.2.1, “Uncore Performance 
Monitoring Management Facility.” 
394H 916 |MSR_UNCORE_FIXED_CTRO Package See Section 18.3.1.2.1, “Uncore Performance 
Monitoring Management Facility.” 
395H 917 |MSR_UNCORE_FIXED_CTR_CTRL Package See Section 18.3.1.2.1, “Uncore Performance 
Monitoring Management Facility.” 
396H 918 |MSR_UNCORE_ADDR_OPCODE_MATCH Package See Section 18.3.1.2.3, “Uncore Address/Opcode 
Match MSR.” 
3BOH 960 |MSR_UNCORE_PMCO Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 
3B1H 961 MSR_UNCORE_PMC1 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 
3B2H 962 |MSR_UNCORE_PMC2 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 
3B3H 963 | MSR_UNCORE_PMC3 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 
3B4H 964 |MSR_UNCORE_PMC4 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 
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3B5H 965 |MSR_UNCORE_PMC5 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3B6H 966 | MSR_UNCORE_PMC6 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3B7H 967 | MSR_UNCORE_PMC7 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3COH 944 | MSR_UNCORE_PERFEVTSELO Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3C1H 945 | MSR_UNCORE_PERFEVTSEL1 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3C2H 946 | MSR_UNCORE_PERFEVTSEL2 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3C3H 947 | MSR_UNCORE_PERFEVTSEL3 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3C4H 948 | MSR_UNCORE_PERFEVTSEL4 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3C5H 949 | MSR_UNCORE_PERFEVTSEL5S Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3C6H 950 | MSR_UNCORE_PERFEVTSEL6 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

3C7H 951 MSR_UNCORE_PERFEVTSEL7 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 

2.8.2 Additional MSRs in the Intel® Xeon® Processor 7500 Series 


Intel Xeon Processor 7500 series support MSRs listed in Table 2-15 (except MSR address 1ADH) and additional 
model-specific registers listed in Table 2-17. These processors have a CPUID signature with 
DisplayFamily_DisplayModel of 06_2EH. 


Table 2-17. Additional MSRs in Intel® Xeon® Processor 7500 Series 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
1ADH 429 | MSR_TURBO_RATIO_LIMIT Package Reserved 
Attempt to read/write will cause #UD. 

289H 649 | IA32_MC9_CTL2 Package See Table 2-2. 
28AH 650 | IA32_MC10_CTL2 Package See Table 2-2. 
28BH 651 | IA32_MC11_CTL2 Package See Table 2-2. 
28CH 652 | IA32_MC12_CTL2 Package See Table 2-2. 
28DH 653 | IA32_MC13_CTL2 Package See Table 2-2. 
28EH 654 | IA32_MC14_CTL2 Package See Table 2-2. 
28FH 655 | IA32_MC15_CTL2 Package See Table 2-2. 
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Register 
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290H 656 | IA32_MC16_CTL2 Package See Table 2-2. 

291H 657 | IA32_MC17_CTL2 Package See Table 2-2. 

292H 658 | IA32_MC18_CTL2 Package See Table 2-2. 

293H 659 | IA32_MC19_CTL2 Package See Table 2-2. 

294H 660 | IA32_MC20_CTL2 Package See Table 2-2. 

295H 661 | IA32_MC21_CTL2 Package See Table 2-2. 

394H 816 |MSR_W_PMON_FIXED_CTR Package Uncore W-box perfmon fixed counter. 

395H 817 | MSR_W_PMON_FIXED_CTR_CTL Package Uncore U-box perfmon fixed counter control MSR. 

424H | 1060 | IA32_MC9_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

425H | 1061 | IA32_MC9_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

426H | 1062 | IA32_MC9_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 

427H | 1063 | 1A32_MC9_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

428H | 1064 | IA32_MC10_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

429H | 1065 | IA32_MC10_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

42AH | 1066 | IA32_MC10_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 

42BH | 1067 | IA32_MC10_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

42CH | 1068 | IA32_MC11_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

42DH | 1069 | IA32_MC11_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

42EH | 1070 | IA32_MC11_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 

42FH | 1071 | IA32_MC11_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

430H | 1072 | IA32_MC12_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

431H | 1073 | IA32_MC12_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

432H | 1074 | 1IA32_MC12_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 

433H | 1075 | 1A32_MC12_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

434H | 1076 | IA32_MC13_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

435H | 1077 | IA32_MC13_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

436H | 1078 | IA32_MC13_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 

437H | 1079 | IA32_MC13_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

438H | 1080 | IA32_MC14_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

439H | 1081 | IA32_MC14_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

43AH | 1082 | IA32_MC14_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 

43BH | 1083 | IA32_MC14_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

43CH | 1084 | IA32_MC15_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

43DH | 1085 | IA32_MC15_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 

43E€H | 1086 | IA32_MC15_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

43FH | 1087 | 1A32_MC15_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

440H | 1088 | IA32_MC16_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

441H | 1089 | IA32_MC16_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

442H | 1090 | IA32_MC16_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 

443H | 1091 | IA32_MC16_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

444H | 1092 | IA32_MC17_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

445H | 1093 | IA32_MC17_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 

446H | 1094 | IA32_MC17_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

447H | 1095 | 1A32_MC17_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

448H | 1096 | IA32_MC18_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

449H | 1097 | IA32_MC18_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

44AH | 1098 | IA32_MC18_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

44BH | 1099 | IA32_MC18_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

44CH | 1100 | IA32_MC19_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

44DH | 1101 | IA32_MC19_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 

44EH | 1102 | IA32_MC19_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

44FH | 1103 | 1A32_MC19_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

450H | 1104 | IA32_MC20_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

451H | 1105 | IA32_MC20_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 

452H | 1106 | IA32_MC20_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

453H | 1107 | IA32_MC20_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

454H | 1108 | IA32_MC21_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

455H | 1109 | IA32_MC21_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

456H | 1110 | IA32_MC21_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

457H | 1111 | IA32_MC21_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

COOH 3072 | MSR_U_PMON_GLOBAL_CTRL Package Uncore U-box perfmon global control MSR. 

CO1H 3073 | MSR_U_PMON_GLOBAL_STATUS Package Uncore U-box perfmon global status MSR. 

CO2H 3074 | MSR_U_PMON_GLOBAL_OVF_CTRL Package Uncore U-box perfmon global overflow control MSR. 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
C10H 3088 | MSR_U_PMON_EVNT_SEL Package Uncore U-box perfmon event select MSR. 
C11H 3089 | MSR_U_PMON_CTR Package Uncore U-box perfmon counter MSR. 
C20H 3104 | MSR_BO_PMON_BOX_CTRL Package Uncore B-box O perfmon local box control MSR. 
C21H 3105 | MSR_BO_PMON_BOX_STATUS Package Uncore B-box O perfmon local box status MSR. 
C22H 3106 | MSR_BO_PMON_BOX_OVF_CTRL Package Uncore B-box O perfmon local box overflow control 
MSR. 
C30H 3120 | MSR_BO_PMON_EVNT_SELO Package Uncore B-box O perfmon event select MSR. 
C31H 3121 | MSR_BO_PMON_CTRO Package Uncore B-box 0 perfmon counter MSR. 
C32H 3122 | MSR_BO_PMON_EVNT_SEL1 Package Uncore B-box O perfmon event select MSR. 
C33H 3123 | MSR_BO_PMON_CTR1 Package Uncore B-box O perfmon counter MSR. 
C34H 3124 | MSR_BO_PMON_EVNT_SEL2 Package Uncore B-box O perfmon event select MSR. 
C35H 3125 | MSR_BO_PMON_CTR2 Package Uncore B-box O perfmon counter MSR. 
C36H 3126 | MSR_BO_PMON_EVNT_SEL3 Package Uncore B-box O perfmon event select MSR. 
C37H 3127 | MSR_BO_PMON_CTR3 Package Uncore B-box O perfmon counter MSR. 
C40H 3136 | MSR_SO_PMON_BOX_CTRL Package Uncore S-box O perfmon local box control MSR. 
C41H 3137 | MSR_SO_PMON_BOX_STATUS Package Uncore S-box O perfmon local box status MSR. 
C42H 3138 | MSR_SO_PMON_BOX_OVF_CTRL Package Uncore S-box O perfmon local box overflow control 
MSR. 
C50H 3152 | MSR_SO_PMON_EVNT_SELO Package Uncore S-box O perfmon event select MSR. 
C51H 3153 | MSR_SO_PMON_CTRO Package Uncore S-box 0 perfmon counter MSR. 
C52H 3154 | MSR_SO_PMON_EVNT_SEL1 Package Uncore S-box 0 perfmon event select MSR. 
C53H 3155 | MSR_SO_PMON_CTR1 Package Uncore S-box 0 perfmon counter MSR. 
C54H 3156 | MSR_SO_PMON_EVNT_SEL2 Package Uncore S-box 0 perfmon event select MSR. 
C55H 3157 | MSR_SO_PMON_CTR2 Package Uncore S-box O perfmon counter MSR. 
C56H 3158 | MSR_SO_PMON_EVNT_SEL3 Package Uncore S-box 0 perfmon event select MSR. 
C57H 3159 | MSR_SO_PMON_CTR3 Package Uncore S-box 0 perfmon counter MSR. 
C60H 3168 | MSR_B1_PMON_BOX_CTRL Package Uncore B-box 1 perfmon local box control MSR. 
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Address Register Name / Bit Fields Scope Bit Description 
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C61H 3169 | MSR_B1_PMON_BOX_STATUS Package Uncore B-box 1 perfmon local box status MSR. 

C62H 3170 | MSR_B1_PMON_BOX_OVF_CTRL Package Uncore B-box 1 perfmon local box overflow control 
MSR. 

C70H 3184 | MSR_B1_PMON_EVNT_SELO Package Uncore B-box 1 perfmon event select MSR. 

C71H | 3185 | MSR_B1_PMON_CTRO Package Uncore B-box 1 perfmon counter MSR. 

C72H | 3186 |) MSR_B1_PMON_EVNT_SEL1 Package Uncore B-box 1 perfmon event select MSR. 

C73H 3187 | MSR_B1_PMON_CTR1 Package Uncore B-box 1 perfmon counter MSR. 

C74H | 3188 | MSR_B1_PMON_EVNT_SEL2 Package Uncore B-box 1 perfmon event select MSR. 

C75H 3189 | MSR_B1_PMON_CTR2 Package Uncore B-box 1 perfmon counter MSR. 

C76H | 3190 | MSR_B1_PMON_EVNT_SEL3 Package Uncore B-box 1vperfmon event select MSR. 

C77H 3191 | MSR_B1_PMON_CTR3 Package Uncore B-box 1 perfmon counter MSR. 

C80H 3120 | MSR_W_PMON_BOX_CTRL Package Uncore W-box perfmon local box control MSR. 

C81H 3121 | MSR_W_PMON_BOX_STATUS Package Uncore W-box perfmon local box status MSR. 

C82H 3122 | MSR_W_PMON_BOX_OVF_CTRL Package Uncore W-box perfmon local box overflow control 
MSR. 

C9SOH 3136 | MSR_W_PMON_EVNT_SELO Package Uncore W-box perfmon event select MSR. 

C91H 3137 | MSR_W_PMON_CTRO Package Uncore W-box perfmon counter MSR. 

C92H 3138 | MSR_W_PMON_EVNT_SEL1 Package Uncore W-box perfmon event select MSR. 

C93H 3139 | MSR_W_PMON_CTR1 Package Uncore W-box perfmon counter MSR. 

C94H 3140 | MSR_W_PMON_EVNT_SEL2 Package Uncore W-box perfmon event select MSR. 

C95H 3141 | MSR_W_PMON_CTR2 Package Uncore W-box perfmon counter MSR. 

C96H 3142 | MSR_W_PMON_EVNT_SEL3 Package Uncore W-box perfmon event select MSR. 

C97H 3143 | MSR_W_PMON_CTR3 Package Uncore W-box perfmon counter MSR. 

CAOH 3232 | MSR_MO_PMON_BOX_CTRL Package Uncore M-box O perfmon local box control MSR. 

CA1H 3233 | MSR_MO_PMON_BOX_STATUS Package Uncore M-box O perfmon local box status MSR. 

CA2H 3234 | MSR_MO_PMON_BOX_OVF_CTRL Package Uncore M-box 0 perfmon local box overflow control 
MSR. 

CA4H 3236 | MSR_MO_PMON_TIMESTAMP Package Uncore M-box O perfmon time stamp unit select 
MSR. 

CA5H 3237 | MSR_MO_PMON_DSP Package Uncore M-box O perfmon DSP unit select MSR. 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
CA6H 3238 | MSR_MO_PMON_ISS Package Uncore M-box O perfmon ISS unit select MSR. 
CA7H 3239 | MSR_MO_PMON_MAP Package Uncore M-box 0 perfmon MAP unit select MSR. 
CA8H 3240 | MSR_MO_PMON_MSC_THR Package Uncore M-box 0 perfmon MIC THR select MSR. 
CASH 3241 | MSR_MO_PMON_PGT Package Uncore M-box O perfmon PGT unit select MSR. 
CAAH 3242 | MSR_MO_PMON_PLD Package Uncore M-box 0 perfmon PLD unit select MSR. 
CABH 3243 | MSR_MO_PMON_ZDP Package Uncore M-box 0 perfmon ZDP unit select MSR. 
CBOH 3248 | MSR_MO_PMON_EVNT_SELO Package Uncore M-box O perfmon event select MSR. 
CB1H 3249 | MSR_MO_PMON_CTRO Package Uncore M-box 0 perfmon counter MSR. 
CB2H 3250 | MSR_MO_PMON_EVNT_SEL1 Package Uncore M-box O perfmon event select MSR. 
CB3H 3251 | MSR_MO_PMON_CTR1 Package Uncore M-box 0 perfmon counter MSR. 
CB4H 3252 | MSR_MO_PMON_EVNT_SEL2 Package Uncore M-box O perfmon event select MSR. 
CB5H 3253 | MSR_MO_PMON_CTR2 Package Uncore M-box 0 perfmon counter MSR. 
CB6H 3254 | MSR_MO_PMON_EVNT_SEL3 Package Uncore M-box O perfmon event select MSR. 
CB7H 3255 | MSR_MO_PMON_CTR3 Package Uncore M-box 0 perfmon counter MSR. 
CB8H 3256 | MSR_MO_PMON_EVNT_SEL4 Package Uncore M-box O perfmon event select MSR. 
CB9H 3257 | MSR_MO_PMON_CTR4 Package Uncore M-box O perfmon counter MSR. 
CBAH 3258 | MSR_MO_PMON_EVNT_SEL5 Package Uncore M-box O perfmon event select MSR. 
CBBH 3259 | MSR_MO_PMON_CTR5 Package Uncore M-box 0 perfmon counter MSR. 
CCOH 3264 | MSR_S1_PMON_BOX_CTRL Package Uncore S-box 1 perfmon local box control MSR. 
CC1H 3265 | MSR_S1_PMON_BOX_STATUS Package Uncore S-box 1 perfmon local box status MSR. 
CC2H 3266 | MSR_S1_PMON_BOX_OVF_CTRL Package Uncore S-box 1 perfmon local box overflow control 
MSR. 
CDOH 3280 | MSR_S1_PMON_EVNT_SELO Package Uncore S-box 1 perfmon event select MSR. 
CD1H 3281 | MSR_S1_PMON_CTRO Package Uncore S-box 1 perfmon counter MSR. 
CD2H 3282 | MSR_S1_PMON_EVNT_SEL1 Package Uncore S-box 1 perfmon event select MSR. 
CD3H 3283 | MSR_S1_PMON_CTR1 Package Uncore S-box 1 perfmon counter MSR. 
CD4H 3284 | MSR_S1_PMON_EVNT_SEL2 Package Uncore S-box 1 perfmon event select MSR. 
CD5H 3285 | MSR_S1_PMON_CTR2 Package Uncore S-box 1 perfmon counter MSR. 
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CD6H 3286 | MSR_S1_PMON_EVNT_SEL3 Package Uncore S-box 1 perfmon event select MSR. 
CD7H 3287 | MSR_S1_PMON_CTR3 Package Uncore S-box 1 perfmon counter MSR. 
CEOH 3296 | MSR_M1_PMON_BOX_CTRL Package Uncore M-box 1 perfmon local box control MSR. 
CE1H 3297 | MSR_M1_PMON_BOX_STATUS Package Uncore M-box 1 perfmon local box status MSR. 
CE2H 3298 | MSR_M1_PMON_BOX_OVF_CTRL Package Uncore M-box 1 perfmon local box overflow control 
MSR. 
CE4H 3300 | MSR_M1_PMON_TIMESTAMP Package Uncore M-box 1 perfmon time stamp unit select 
MSR. 
CES5H 3301 | MSR_M1_PMON_DSP Package Uncore M-box 1 perfmon DSP unit select MSR. 
CE6H 3302 | MSR_M1_PMON_ISS Package Uncore M-box 1 perfmon ISS unit select MSR. 
CE7H 3303 |) MSR_M1_PMON_MAP Package Uncore M-box 1 perfmon MAP unit select MSR. 
CE8H 3304 | MSR_M1_PMON_MSC_THR Package Uncore M-box 1 perfmon MIC THR select MSR. 
CESH 3305 | MSR_M1_PMON_PGT Package Uncore M-box 1 perfmon PGT unit select MSR. 
CEAH 3306 | MSR_M1_PMON_PLD Package Uncore M-box 1 perfmon PLD unit select MSR. 
CEBH 3307 | MSR_M1_PMON_ZDP Package Uncore M-box 1 perfmon ZDP unit select MSR. 
CFOH 3312 | MSR_M1_PMON_EVNT_SELO Package Uncore M-box 1 perfmon event select MSR. 
CF1H 3313 | MSR_M1_PMON_CTRO Package Uncore M-box 1 perfmon counter MSR. 
CF2H 3314 | MSR_M1_PMON_EVNT_SEL1 Package Uncore M-box 1 perfmon event select MSR. 
CF3H 3315 | MSR_M1_PMON_CTR1 Package Uncore M-box 1 perfmon counter MSR. 
CF4H 3316 | MSR_M1_PMON_EVNT_SEL2 Package Uncore M-box 1 perfmon event select MSR. 
CF5H 3317 | MSR_M1_PMON_CTR2 Package Uncore M-box 1 perfmon counter MSR. 
CF6H 3318 | MSR_M1_PMON_EVNT_SEL3 Package Uncore M-box 1 perfmon event select MSR. 
CF7H 3319 | MSR_M1_PMON_CTR3 Package Uncore M-box 1 perfmon counter MSR. 
CF8H 3320 | MSR_M1_PMON_EVNT_SEL4 Package Uncore M-box 1 perfmon event select MSR. 
CF9H 3321 | MSR_M1_PMON_CTR4 Package Uncore M-box 1 perfmon counter MSR. 
CFAH 3322 | MSR_M1_PMON_EVNT_SEL5 Package Uncore M-box 1 perfmon event select MSR. 
CFBH 3323 | MSR_M1_PMON_CTR5 Package Uncore M-box 1 perfmon counter MSR. 
DOOH | 3328 | MSR_CO_PMON_BOX_CTRL Package Uncore C-box O perfmon local box control MSR. 
DO1H 3329 | MSR_CO_PMON_BOX_STATUS Package Uncore C-box 0 perfmon local box status MSR. 
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DO2H | 3330 | MSR_CO_PMON_BOX_OVF_CTRL Package Uncore C-box O perfmon local box overflow control 
MSR. 
D10H 3344 | MSR_CO_PMON_EVNT_SELO Package Uncore C-box 0 perfmon event select MSR. 
D11H | 3345 | MSR_CO_PMON_CTRO Package Uncore C-box O perfmon counter MSR. 
D12H 3346 | MSR_CO_PMON_EVNT_SEL1 Package Uncore C-box O perfmon event select MSR. 
D13H | 3347 | MSR_CO_PMON_CTR1 Package Uncore C-box 0 perfmon counter MSR. 
D14H 3348 | MSR_CO_PMON_EVNT_SEL2 Package Uncore C-box O perfmon event select MSR. 
D15H | 3349 | MSR_CO_PMON_CTR2 Package Uncore C-box O perfmon counter MSR. 
D16H 3350 | MSR_CO_PMON_EVNT_SEL3 Package Uncore C-box 0 perfmon event select MSR. 
D17H | 3351 | MSR_CO_PMON_CTR3 Package Uncore C-box 0 perfmon counter MSR. 
D18H 3352 | MSR_CO_PMON_EVNT_SEL4 Package Uncore C-box O perfmon event select MSR. 
D19H | 3353 | MSR_CO_PMON_CTR4 Package Uncore C-box 0 perfmon counter MSR. 
D1AH | 3354 | MSR_CO_PMON_EVNT_SEL5 Package Uncore C-box O perfmon event select MSR. 
D1BH | 3355 | MSR_CO_PMON_CTR5 Package Uncore C-box 0 perfmon counter MSR. 
D20H | 3360 | MSR_C4_PMON_BOX_CTRL Package Uncore C-box 4 perfmon local box control MSR. 
D21H | 3361 | MSR_C4_PMON_BOX_STATUS Package Uncore C-box 4 perfmon local box status MSR. 
D22H | 3362 | MSR_C4_PMON_BOX_OVF_CTRL Package Uncore C-box 4 perfmon local box overflow control 
MSR. 
D30H 3376 | MSR_C4_PMON_EVNT_SELO Package Uncore C-box 4 perfmon event select MSR. 
D31H | 3377 | MSR_C4_PMON_CTRO Package Uncore C-box 4 perfmon counter MSR. 
D32H 3378 | MSR_C4_PMON_EVNT_SEL1 Package Uncore C-box 4 perfmon event select MSR. 
D33H | 3379 | MSR_C4_PMON_CTR1 Package Uncore C-box 4 perfmon counter MSR. 
D34H 3380 | MSR_C4_PMON_EVNT_SEL2 Package Uncore C-box 4 perfmon event select MSR. 
D35H | 3381 | MSR_C4_PMON_CTR2 Package Uncore C-box 4 perfmon counter MSR. 
D36H 3382 | MSR_C4_PMON_EVNT_SEL3 Package Uncore C-box 4 perfmon event select MSR. 
D37H | 3383 | MSR_C4_PMON_CTR3 Package Uncore C-box 4 perfmon counter MSR. 
D38H 3384 | MSR_C4_PMON_EVNT_SEL4 Package Uncore C-box 4 perfmon event select MSR. 
D39H | 3385 | MSR_C4_PMON_CTR4 Package Uncore C-box 4 perfmon counter MSR. 
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D3AH | 3386 | MSR_C4_PMON_EVNT_SEL5 Package Uncore C-box 4 perfmon event select MSR. 
D3BH | 3387 | MSR_C4_PMON_CTR5 Package Uncore C-box 4 perfmon counter MSR. 
D40H 3392 | MSR_C2_PMON_BOX_CTRL Package Uncore C-box 2 perfmon local box control MSR. 
D41H 3393 | MSR_C2_PMON_BOX_STATUS Package Uncore C-box 2 perfmon local box status MSR. 
D42H 3394 | MSR_C2_PMON_BOX_OVF_CTRL Package Uncore C-box 2 perfmon local box overflow control 
MSR. 
D50H 3408 | MSR_C2_PMON_EVNT_SELO Package Uncore C-box 2 perfmon event select MSR. 
D51H 3409 | MSR_C2_PMON_CTRO Package Uncore C-box 2 perfmon counter MSR. 
D52H | 3410 | MSR_C2_PMON_EVNT_SEL1 Package Uncore C-box 2 perfmon event select MSR. 
D53H 3411 | MSR_C2_PMON_CTR1 Package Uncore C-box 2 perfmon counter MSR. 
D54H | 3412 | MSR_C2_PMON_EVNT_SEL2 Package Uncore C-box 2 perfmon event select MSR. 
D55H 3413 | MSR_C2_PMON_CTR2 Package Uncore C-box 2 perfmon counter MSR. 
D56H | 3414 | MSR_C2_PMON_EVNT_SEL3 Package Uncore C-box 2 perfmon event select MSR. 
D57H 3415 | MSR_C2_PMON_CTR3 Package Uncore C-box 2 perfmon counter MSR. 
D58H 3416 | MSR_C2_PMON_EVNT_SEL4 Package Uncore C-box 2 perfmon event select MSR. 
D59H 3417 | MSR_C2_PMON_CTR4 Package Uncore C-box 2 perfmon counter MSR. 
D5AH | 3418 | MSR_C2_PMON_EVNT_SEL5 Package Uncore C-box 2 perfmon event select MSR. 
D5BH | 3419 | MSR_C2_PMON_CTR5 Package Uncore C-box 2 perfmon counter MSR. 
D60H 3424 | MSR_C6_PMON_BOX_CTRL Package Uncore C-box 6 perfmon local box control MSR. 
D61H 3425 | MSR_C6_PMON_BOX_STATUS Package Uncore C-box 6 perfmon local box status MSR. 
D62H 3426 | MSR_C6_PMON_BOX_OVF_CTRL Package Uncore C-box 6 perfmon local box overflow control 
MSR. 
D70H 3440 | MSR_C6_PMON_EVNT_SELO Package Uncore C-box 6 perfmon event select MSR. 
D71H 3441 | MSR_C6_PMON_CTRO Package Uncore C-box 6 perfmon counter MSR. 
D72H 3442 | MSR_C6_PMON_EVNT_SEL1 Package Uncore C-box 6 perfmon event select MSR. 
D73H 3443 | MSR_C6_PMON_CTR1 Package Uncore C-box 6 perfmon counter MSR. 
D74H | 3444 | MSR_C6_PMON_EVNT_SEL2 Package Uncore C-box 6 perfmon event select MSR. 
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D75H | 3445 | MSR_C6_PMON_CTR2 Package Uncore C-box 6 perfmon counter MSR. 
D76H 3446 | MSR_C6_PMON_EVNT_SEL3 Package Uncore C-box 6 perfmon event select MSR. 
D77H | 3447 | MSR_C6_PMON_CTR3 Package Uncore C-box 6 perfmon counter MSR. 
D78H 3448 | MSR_C6_PMON_EVNT_SEL4 Package Uncore C-box 6 perfmon event select MSR. 
D79H | 3449 | MSR_C6_PMON_CTR4 Package Uncore C-box 6 perfmon counter MSR. 
D7AH | 3450 | MSR_C6_PMON_EVNT_SEL5 Package Uncore C-box 6 perfmon event select MSR. 
D7BH | 3451 | MSR_C6_PMON_CTR5 Package Uncore C-box 6 perfmon counter MSR. 
D80H | 3456 | MSR_C1_PMON_BOX_CTRL Package Uncore C-box 1 perfmon local box control MSR. 
D81H | 3457 | MSR_C1_PMON_BOX_STATUS Package Uncore C-box 1 perfmon local box status MSR. 
D82H | 3458 | MSR_C1_PMON_BOX_OVF_CTRL Package Uncore C-box 1 perfmon local box overflow control 
MSR. 
DSOH 3472 | MSR_C1_PMON_EVNT_SELO Package Uncore C-box 1 perfmon event select MSR. 
D91H | 3473 | MSR_C1_PMON_CTRO Package Uncore C-box 1 perfmon counter MSR. 
D92H 3474 | MSR_C1_PMON_EVNT_SEL1 Package Uncore C-box 1 perfmon event select MSR. 
D93H | 3475 | MSR_C1_PMON_CTR1 Package Uncore C-box 1 perfmon counter MSR. 
D94H 3476 | MSR_C1_PMON_EVNT_SEL2 Package Uncore C-box 1 perfmon event select MSR. 
D95H | 3477 | MSR_C1_PMON_CTR2 Package Uncore C-box 1 perfmon counter MSR. 
D96H 3478 | MSR_C1_PMON_EVNT_SEL3 Package Uncore C-box 1 perfmon event select MSR. 
D97H | 3479 | MSR_C1_PMON_CTR3 Package Uncore C-box 1 perfmon counter MSR. 
D98H 3480 | MSR_C1_PMON_EVNT_SEL4 Package Uncore C-box 1 perfmon event select MSR. 
DSSH | 3481 | MSR_C1_PMON_CTR4 Package Uncore C-box 1 perfmon counter MSR. 
DSAH | 3482 | MSR_C1_PMON_EVNT_SEL5 Package Uncore C-box 1 perfmon event select MSR. 
DSBH | 3483 | MSR_C1_PMON_CTR5 Package Uncore C-box 1 perfmon counter MSR. 
DAOH | 3488 |) MSR_C5_PMON_BOX_CTRL Package Uncore C-box 5 perfmon local box control MSR. 
DA1H | 3489 | MSR_C5_PMON_BOX_STATUS Package Uncore C-box 5 perfmon local box status MSR. 
DAZH | 3490 | MSR_C5_PMON_BOX_OVF_CTRL Package Uncore C-box 5 perfmon local box overflow control 
MSR. 
DBOH | 3504 | MSR_C5_PMON_EVNT_SELO Package Uncore C-box 5 perfmon event select MSR. 
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DB1H | 3505 | MSR_C5_PMON_CTRO Package Uncore C-box 5 perfmon counter MSR. 
DB2H | 3506 | MSR_C5_PMON_EVNT_SEL1 Package Uncore C-box 5 perfmon event select MSR. 
DB3H | 3507 | MSR_C5_PMON_CTR1 Package Uncore C-box 5 perfmon counter MSR. 
DB4H | 3508 | MSR_C5_PMON_EVNT_SEL2 Package Uncore C-box 5 perfmon event select MSR. 
DB5H | 3509 | MSR_C5_PMON_CTR2 Package Uncore C-box 5 perfmon counter MSR. 
DB6H | 3510 | MSR_C5_PMON_EVNT_SEL3 Package Uncore C-box 5 perfmon event select MSR. 
DB7H | 3511 | MSR_C5_PMON_CTR3 Package Uncore C-box 5 perfmon counter MSR. 
DB8H | 3512 | MSR_C5_PMON_EVNT_SEL4 Package Uncore C-box 5 perfmon event select MSR. 
DBSH | 3513 | MSR_C5_PMON_CTR4 Package Uncore C-box 5 perfmon counter MSR. 
DBAH | 3514 | MSR_C5_PMON_EVNT_SEL5 Package Uncore C-box 5 perfmon event select MSR. 
DBBH | 3515 | MSR_C5_PMON_CTR5 Package Uncore C-box 5 perfmon counter MSR. 
DCOH 3520 | MSR_C3_PMON_BOX_CTRL Package Uncore C-box 3 perfmon local box control MSR. 
DC1H 3521 | MSR_C3_PMON_BOX_STATUS Package Uncore C-box 3 perfmon local box status MSR. 
DC2H 3522 | MSR_C3_PMON_BOX_OVF_CTRL Package Uncore C-box 3 perfmon local box overflow control 
MSR. 
DDOH | 3536 | MSR_C3_PMON_EVNT_SELO Package Uncore C-box 3 perfmon event select MSR. 
DD1H | 3537 | MSR_C3_PMON_CTRO Package Uncore C-box 3 perfmon counter MSR. 
DD2H | 3538 | MSR_C3_PMON_EVNT_SEL1 Package Uncore C-box 3 perfmon event select MSR. 
DD3H | 3539 | MSR_C3_PMON_CTR1 Package Uncore C-box 3 perfmon counter MSR. 
DD4H | 3540 | MSR_C3_PMON_EVNT_SEL2 Package Uncore C-box 3 perfmon event select MSR. 
DD5H | 3541 | MSR_C3_PMON_CTR2 Package Uncore C-box 3 perfmon counter MSR. 
DD6H | 3542 | MSR_C3_PMON_EVNT_SEL3 Package Uncore C-box 3 perfmon event select MSR. 
DD7H | 3543 | MSR_C3_PMON_CTR3 Package Uncore C-box 3 perfmon counter MSR. 
DD8H | 3544 | MSR_C3_PMON_EVNT_SEL4 Package Uncore C-box 3 perfmon event select MSR. 
DDSH | 3545 | MSR_C3_PMON_CTR4 Package Uncore C-box 3 perfmon counter MSR. 
DDAH | 3546 | MSR_C3_PMON_EVNT_SEL5 Package Uncore C-box 3 perfmon event select MSR. 
DDBH | 3547 | MSR_C3_PMON_CTR5 Package Uncore C-box 3 perfmon counter MSR. 
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DEOH 3552 | MSR_C7_PMON_BOX_CTRL Package Uncore C-box 7 perfmon local box control MSR. 

DE1H 3553 | MSR_C7_PMON_BOX_STATUS Package Uncore C-box 7 perfmon local box status MSR. 

DE2H 3554 | MSR_C7_PMON_BOX_OVF_CTRL Package Uncore C-box 7 perfmon local box overflow control 
MSR. 

DFOH 3568 | MSR_C7_PMON_EVNT_SELO Package Uncore C-box 7 perfmon event select MSR. 

DF1H 3569 | MSR_C7_PMON_CTRO Package Uncore C-box 7 perfmon counter MSR. 

DF2H 3570 | MSR_C7_PMON_EVNT_SEL1 Package Uncore C-box 7 perfmon event select MSR. 

DF3H 3571 | MSR_C7_PMON_CTR1 Package Uncore C-box 7 perfmon counter MSR. 

DF4H 3572 | MSR_C7_PMON_EVNT_SEL2 Package Uncore C-box 7 perfmon event select MSR. 

DF5H 3573 | MSR_C7_PMON_CTR2 Package Uncore C-box 7 perfmon counter MSR. 

DF6H 3574 | MSR_C7_PMON_EVNT_SEL3 Package Uncore C-box 7 perfmon event select MSR. 

DF7H 3575 | MSR_C7_PMON_CTR3 Package Uncore C-box 7 perfmon counter MSR. 

DF8H 3576 | MSR_C7_PMON_EVNT_SEL4 Package Uncore C-box 7 perfmon event select MSR. 

DFSH 3577 | MSR_C7_PMON_CTR4 Package Uncore C-box 7 perfmon counter MSR. 

DFAH 3578 | MSR_C7_PMON_EVNT_SEL5S Package Uncore C-box 7 perfmon event select MSR. 

DFBH 3579 | MSR_C7_PMON_CTR5S Package Uncore C-box 7 perfmon counter MSR. 

EOOH 3584 | MSR_RO_PMON_BOX_CTRL Package Uncore R-box O perfmon local box control MSR. 

€01H 3585 | MSR_RO_PMON_BOX_STATUS Package Uncore R-box 0 perfmon local box status MSR. 

E€02H 3586 | MSR_RO_PMON_BOX_OVF_CTRL Package Uncore R-box 0 perfmon local box overflow control 
MSR. 

E04H 3588 | MSR_RO_PMON_IPERFO_PO Package Uncore R-box O perfmon IPERFO unit Port O select 
MSR. 

€05H 3589 | MSR_RO_PMON_IPERFO_P1 Package Uncore R-box O perfmon IPERFO unit Port 1 select 
MSR. 

EO6H 3590 | MSR_RO_PMON_IPERFO_P2 Package Uncore R-box 0 perfmon IPERFO unit Port 2 select 
MSR. 

€07H 3591 | MSR_RO_PMON_IPERFO_P3 Package Uncore R-box 0 perfmon IPERFO unit Port 3 select 
MSR. 

E08H 3592 | MSR_RO_PMON_IPERFO_P4 Package Uncore R-box O perfmon IPERFO unit Port 4 select 
MSR. 

EOSH 3593 | MSR_RO_PMON_IPERFO_P5 Package Uncore R-box O perfmon IPERFO unit Port 5 select 
MSR. 
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EOAH 3594 | MSR_RO_PMON_IPERFO_P6 Package Uncore R-box O perfmon IPERFO unit Port 6 select 
MSR. 

EOBH 3595 | MSR_RO_PMON_IPERFO_P7 Package Uncore R-box 0 perfmon IPERFO unit Port 7 select 
MSR. 

EOCH 3596 | MSR_RO_PMON_QLX_PO Package Uncore R-box 0 perfmon QLX unit Port 0 select MSR. 

€ODH | 3597 | MSR_RO_PMON_QLX_P1 Package Uncore R-box 0 perfmon QLX unit Port 1 select MSR. 

EOEH 3598 | MSR_RO_PMON_QLX_P2 Package Uncore R-box 0 perfmon QLX unit Port 2 select MSR. 

EOFH 3599 | MSR_RO_PMON_QLX_P3 Package Uncore R-box 0 perfmon QLX unit Port 3 select MSR. 

€10H 3600 | MSR_RO_PMON_EVNT_SELO Package Uncore R-box O perfmon event select MSR. 

€11H 3601 | MSR_RO_PMON_CTRO Package Uncore R-box 0 perfmon counter MSR. 

€12H 3602 | MSR_RO_PMON_EVNT_SEL1 Package Uncore R-box O perfmon event select MSR. 

€13H 3603 | MSR_RO_PMON_CTR1 Package Uncore R-box 0 perfmon counter MSR. 

E€14H 3604 | MSR_RO_PMON_EVNT_SEL2 Package Uncore R-box O perfmon event select MSR. 

€15H 3605 | MSR_RO_PMON_CTR2 Package Uncore R-box 0 perfmon counter MSR. 

€16H 3606 | MSR_RO_PMON_EVNT_SEL3 Package Uncore R-box O perfmon event select MSR. 

€17H 3607 | MSR_RO_PMON_CTR3 Package Uncore R-box O perfmon counter MSR. 

€18H 3608 | MSR_RO_PMON_EVNT_SEL4 Package Uncore R-box O perfmon event select MSR. 

€19H 3609 | MSR_RO_PMON_CTR4 Package Uncore R-box 0 perfmon counter MSR. 

E1AH 3610 | MSR_RO_PMON_EVNT_SEL5 Package Uncore R-box O perfmon event select MSR. 

€1BH 3611 | MSR_RO_PMON_CTR5S Package Uncore R-box O perfmon counter MSR. 

E1CH 3612 | MSR_RO_PMON_EVNT_SEL6 Package Uncore R-box O perfmon event select MSR. 

€1DH 3613 | MSR_RO_PMON_CTR6 Package Uncore R-box 0 perfmon counter MSR. 

E1E€H 3614 | MSR_RO_PMON_EVNT_SEL7 Package Uncore R-box O perfmon event select MSR. 

E1FH 3615 | MSR_RO_PMON_CTR7 Package Uncore R-box 0 perfmon counter MSR. 

E20H 3616 | MSR_R1_PMON_BOX_CTRL Package Uncore R-box 1 perfmon local box control MSR. 

E21H 3617 | MSR_R1_PMON_BOX_STATUS Package Uncore R-box 1 perfmon local box status MSR. 

E22H 3618 | MSR_R1_PMON_BOX_OVF_CTRL Package Uncore R-box 1 perfmon local box overflow control 
MSR. 

E24H 3620 | MSR_R1_PMON_IPERF1_P8 Package Uncore R-box 1 perfmon IPERF1 unit Port 8 select 
MSR. 
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€25H 3621 | MSR_R1_PMON_IPERF1_P9 Package Uncore R-box 1 perfmon IPERF1 unit Port 9 select 
MSR. 

E26H 3622 | MSR_R1_PMON_IPERF1_P10 Package Uncore R-box 1 perfmon IPERF1 unit Port 10 select 
MSR. 

E€27H 3623 | MSR_R1_PMON_IPERF1_P11 Package Uncore R-box 1 perfmon IPERF1 unit Port 11 select 
MSR. 

E28H 3624 | MSR_R1_PMON_IPERF1_P12 Package Uncore R-box 1 perfmon IPERF1 unit Port 12 select 
MSR. 

E29H 3625 | MSR_R1_PMON_IPERF1_P13 Package Uncore R-box 1 perfmon IPERF1 unit Port 13 select 
MSR. 

E2AH 3626 | MSR_R1_PMON_IPERF1_P14 Package Uncore R-box 1 perfmon IPERF1 unit Port 14 select 
MSR. 

E2BH 3627 | MSR_R1_PMON_IPERF1_P15 Package Uncore R-box 1 perfmon IPERF1 unit Port 15 select 
MSR. 

E2CH 3628 | MSR_R1_PMON_QLX_P4 Package Uncore R-box 1 perfmon QLX unit Port 4 select MSR. 

E2DH | 3629 | MSR_R1_PMON_QLX_P5 Package Uncore R-box 1 perfmon QLX unit Port 5 select MSR. 

E2EH 3630 | MSR_R1_PMON_QLX_P6 Package Uncore R-box 1 perfmon QLX unit Port 6 select MSR. 

E2FH 3631 | MSR_R1_PMON_QLX_P7 Package Uncore R-box 1 perfmon QLX unit Port 7 select MSR. 

€30H 3632 | MSR_R1_PMON_EVNT_SEL8 Package Uncore R-box 1 perfmon event select MSR. 

€31H 3633 | MSR_R1_PMON_CTR8 Package Uncore R-box 1 perfmon counter MSR. 

€32H 3634 | MSR_R1_PMON_EVNT_SEL9 Package Uncore R-box 1 perfmon event select MSR. 

€33H 3635 | MSR_R1_PMON_CTR9 Package Uncore R-box 1 perfmon counter MSR. 

€34H 3636 | MSR_R1_PMON_EVNT_SEL10 Package Uncore R-box 1 perfmon event select MSR. 

€35H 3637 | MSR_R1_PMON_CTR10 Package Uncore R-box 1 perfmon counter MSR. 

€36H 3638 | MSR_R1_PMON_EVNT_SEL11 Package Uncore R-box 1 perfmon event select MSR. 

€37H 3639 | MSR_R1_PMON_CTR11 Package Uncore R-box 1 perfmon counter MSR. 

€38H 3640 | MSR_R1_PMON_EVNT_SEL12 Package Uncore R-box 1 perfmon event select MSR. 

€39H 3641 | MSR_R1_PMON_CTR12 Package Uncore R-box 1 perfmon counter MSR. 

E3AH 3642 | MSR_R1_PMON_EVNT_SEL13 Package Uncore R-box 1 perfmon event select MSR. 

E3BH 3643 | MSR_R1_PMON_CTR13 Package Uncore R-box 1perfmon counter MSR. 

E3CH 3644 | MSR_R1_PMON_EVNT_SEL14 Package Uncore R-box 1 perfmon event select MSR. 

E3DH 3645 | MSR_R1_PMON_CTR14 Package Uncore R-box 1 perfmon counter MSR. 
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E3EH 3646 | MSR_R1_PMON_EVNT_SEL15 Package Uncore R-box 1 perfmon event select MSR. 

E3FH 3647 | MSR_R1_PMON_CTR15 Package Uncore R-box 1 perfmon counter MSR. 

E45H 3653 | MSR_BO_PMON_MATCH Package Uncore B-box 0 perfmon local box match MSR. 

E46H 3654 | MSR_BO_PMON_MASK Package Uncore B-box 0 perfmon local box mask MSR. 

E49H 3657 | MSR_SO_PMON_MATCH Package Uncore S-box O perfmon local box match MSR. 

E4AH 3658 | MSR_SO_PMON_MASK Package Uncore S-box O perfmon local box mask MSR. 

E4DH 3661 | MSR_B1_PMON_MATCH Package Uncore B-box 1 perfmon local box match MSR. 

E4EH 3662 | MSR_B1_PMON_MASK Package Uncore B-box 1 perfmon local box mask MSR. 

E54H 3668 | MSR_MO_PMON_MM_CONFIG Package Uncore M-box O perfmon local box address 
match/mask config MSR. 

E55H 3669 | MSR_MO_PMON_ADDR_MATCH Package Uncore M-box O perfmon local box address match 
MSR. 

E56H 3670 | MSR_MO_PMON_ADDR_MASK Package Uncore M-box O perfmon local box address mask 
MSR. 

E59H 3673 | MSR_S1_PMON_MATCH Package Uncore S-box 1 perfmon local box match MSR. 

E5AH 3674 | MSR_S1_PMON_MASK Package Uncore S-box 1 perfmon local box mask MSR. 

E5CH 3676 | MSR_M1_PMON_MM_CONFIG Package Uncore M-box 1 perfmon local box address 
match/mask config MSR. 

E5DH 3677 | MSR_M1_PMON_ADDR_MATCH Package Uncore M-box 1 perfmon local box address match 
MSR. 

E5EH 3678 | MSR_M1_PMON_ADDR_MASK Package Uncore M-box 1 perfmon local box address mask 
MSR. 

3B5H 965 |MSR_UNCORE_PMC5 Package See Section 18.3.1.2.2, “Uncore Performance Event 
Configuration Facility.” 
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MSRS IN THE INTEL® XEON® PROCESSOR 5600 SERIES (BASED ON INTEL® 
MICROARCHITECTURE CODE NAME WESTMERE) 


Intel® Xeon® Processor 5600 Series (based on Intel® microarchitecture code name Westmere) supports the MSR 
interfaces listed in Table 2-15, Table 2-16, plus additional MSR listed in Table 2-18. These MSRs apply to Intel Core 
i7, iS and i3 processor family with CPUID signature DisplayFamily_DisplayModel of 06_25H and 06_2CH, see Table 
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Register Name / Bit Fields 


Scope 


Bit Description 


13CH 


1A7H 


52 


423 


MSR_FEATURE_CONFIG 


Core 


AES Configuration (RW-L) 


Privileged post-BlOS agent must provide a #GP handler 
to handle unsuccessful read of this MSR. 


1:0 


AES Configuration (RW-L) 

Upon a successful read of this MSR, the configuration 
of AES instruction set availability is as follows: 

11b: AES instructions are not available until next 
RESET. 

Otherwise, AES instructions are available. 

Note, AES instruction set is not available if read is 
unsuccessful. If the configuration is not 01b, AES 
instructions can be mis-configured if a privileged agent 
unintentionally writes 11b. 


63:2 


MSR_OFFCORE_RSP_1 


Thread 


Reserved 


Offcore Response Event Select Register (R/W) 


1ADH 


429 


MSR_TURBO_RATIO_LIMIT 


7:0 


15:8 


23:16 


31:24 


Package 


Package 


Package 


Package 


Package 


Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO,[28] = 1. 


Maximum Ratio Limit for 1C 
Maximum turbo ratio limit of 1 core active. 
Maximum Ratio Limit for 2C 
Maximum turbo ratio limit of 2 core active. 
Maximum Ratio Limit for 3C 
Maximum turbo ratio limit of 3 core active. 
Maximum Ratio Limit for 4C 
Maximum turbo ratio limit of 4 core active. 


39:32 


47:40 


63:48 


Package 


Package 


Maximum Ratio Limit for 5C 
Maximum turbo ratio limit of 5 core active. 


Maximum Ratio Limit for 6C 
Maximum turbo ratio limit of 6 core active. 


Reserved 


1BOH 


432 


IA32_ENERGY_PERF_BIAS 


Package 


See Table 2-2. 
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13CH 52 | MSR_FEATURE_CONFIG Core AES Configuration (RW-L) 
Privileged post-BlOS agent must provide a #GP handler 
to handle unsuccessful read of this MSR. 

1:0 AES Configuration (RW-L) 
Upon a successful read of this MSR, the configuration of 
AES instruction set availability is as follows: 
11b: AES instructions are not available until next RESET. 
Otherwise, AES instructions are available. 
Note, AES instruction set is not available if read is 
unsuccessful. If the configuration is not 01b, AES 
instructions can be mis-configured if a privileged agent 
unintentionally writes 11b. 
63:2 Reserved 

1A7H 423 | MSR_OFFCORE_RSP_1 Thread Offcore Response Event Select Register (R/W) 

1ADH 429 | MSR_TURBO_RATIO_LIMIT Package Reserved 
Attempt to read/write will cause #UD. 

1BOH 432 | IA32_ENERGY_PERF_BIAS Package See Table 2-2. 

F40H 3904 | MSR_C8_PMON_BOX_CTRL Package Uncore C-box 8 perfmon local box control MSR. 

F41H 3905 | MSR_C8_PMON_BOX_STATUS Package Uncore C-box 8 perfmon local box status MSR. 

F42H 3906 | MSR_C8_PMON_BOX_OVF_CTRL Package Uncore C-box 8 perfmon local box overflow control MSR. 

FS0H 3920 | MSR_C8_PMON_EVNT_SELO Package Uncore C-box 8 perfmon event select MSR. 

F51H 3921 | MSR_C8_PMON_CTRO Package Uncore C-box 8 perfmon counter MSR. 

F52H 3922 | MSR_C8_PMON_EVNT_SEL1 Package Uncore C-box 8 perfmon event select MSR. 

F53H 3923 | MSR_C8_PMON_CTR1 Package Uncore C-box 8 perfmon counter MSR. 

F54H 3924 | MSR_C8_PMON_EVNT_SEL2 Package Uncore C-box 8 perfmon event select MSR. 

FS5H 3925 | MSR_C8_PMON_CTR2 Package Uncore C-box 8 perfmon counter MSR. 

FS6H 3926 | MSR_C8_PMON_EVNT_SEL3 Package Uncore C-box 8 perfmon event select MSR. 

F57H 3927 | MSR_C8_PMON_CTR3 Package Uncore C-box 8 perfmon counter MSR. 

F58H 3928 | MSR_C8_PMON_EVNT_SEL4 Package Uncore C-box 8 perfmon event select MSR. 

F59H 3929 | MSR_C8_PMON_CTR4 Package Uncore C-box 8 perfmon counter MSR. 

F5AH 3930 | MSR_C8_PMON_EVNT_SEL5 Package Uncore C-box 8 perfmon event select MSR. 

FSBH 3931 | MSR_C8_PMON_CTR5 Package Uncore C-box 8 perfmon counter MSR. 
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Table 2-19. Additional MSRs Supported by Intel® Xeon® Processor E7 Family (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

FCOH 4032 | MSR_C9_PMON_BOX_CTRL Package Uncore C-box 9 perfmon local box control MSR. 
FC1H 4033 | MSR_C9_PMON_BOX_STATUS Package Uncore C-box 9 perfmon local box status MSR. 
FC2H 4034 | MSR_C9_PMON_BOX_OVF_CTRL Package Uncore C-box 9 perfmon local box overflow control MSR. 
FDOH | 4048 | MSR_C9_PMON_EVNT_SELO Package Uncore C-box 9 perfmon event select MSR. 
FD1H | 4049 | MSR_C9_PMON_CTRO Package Uncore C-box 9 perfmon counter MSR. 
FD2H | 4050 | MSR_C9_PMON_EVNT_SEL1 Package Uncore C-box 9 perfmon event select MSR. 
FD3H | 4051 |MSR_C9_PMON_CTR1 Package Uncore C-box 9 perfmon counter MSR. 
FD4H | 4052 | MSR_C9_PMON_EVNT_SEL2 Package Uncore C-box 9 perfmon event select MSR. 
FD5H | 4053 | MSR_C9_PMON_CTR2 Package Uncore C-box 9 perfmon counter MSR. 
FD6H | 4054 | MSR_C9_PMON_EVNT_SEL3 Package Uncore C-box 9 perfmon event select MSR. 
FD7H | 4055 | MSR_C9_PMON_CTR3 Package Uncore C-box 9 perfmon counter MSR. 
FD8H | 4056 | MSR_C9_PMON_EVNT_SEL4 Package Uncore C-box 9 perfmon event select MSR. 
FDSH | 4057 | MSR_C9_PMON_CTR4 Package Uncore C-box 9 perfmon counter MSR. 
FDAH | 4058 | MSR_C9_PMON_EVNT_SEL5 Package Uncore C-box 9 perfmon event select MSR. 
FDBH | 4059 | MSR_C9_PMON_CTR5 Package Uncore C-box 9 perfmon counter MSR. 


2.11 MSRS IN INTEL® PROCESSOR FAMILY BASED ON INTEL® 
MICROARCHITECTURE CODE NAME SANDY BRIDGE 


Table 2-20 lists model-specific registers (MSRs) that are common to Intel® processor family based on Intel micro- 


architecture code name Sandy Bridge. These processors have a CPUID signature with DisplayFamily_DisplayModel 
of 06_2AH, 06_2DH, see Table 2-1. Additional MSRs specific to 06_2AH are listed in Table 2-21. 


Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
OH 0 IA32_P5_MC_ADDR Thread See Section 2.23, "MSRs in Pentium Processors.” 
1H 1 IA32_P5_MC_TYPE Thread See Section 2.23, "“MSRs in Pentium Processors.” 
6H 6 IA32_MONITOR_FILTER_ Thread See Section 8.10.5, “Monitor/Mwait Address Range 
SIZE Determination” and Table 2-2. 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
10H 16 IA32_TIME_STAMP_COUNTER Thread See Section 17.17, “Time-Stamp Counter” and see 
Table 2-2. 
17H 23 1A32_PLATFORM_ID Package Platform ID (R) 
See Table 2-2. 
1BH 27 IA32_APIC_BASE Thread See Section 10.4.4, “Local APIC Status and Location” 
and Table 2-2. 
34H 52 | MSR_SMI_COUNT Thread SMI Counter (R/O) 
31:0 SMI Count (R/O) 
Count SMIs. 
63:32 Reserved. 
3AH 58 IA32_FEATURE_CONTROL Thread Control Features in Intel 64 Processor (R/W) 
See Table 2-2. 
0 Lock (R/WL) 
1 Enable VMX Inside SMX Operation (R/WL) 
2 Enable VMX Outside SMX Operation (R/WL) 
14:8 SENTER Local Functions Enables (R/WL) 
15 SENTER Global Functions Enable (R/WL) 
79H 121 IA32_BlIOS_UPDT_TRIG Core BIOS Update Trigger Register (W) 
See Table 2-2. 
8BH 139 | IA32_BIOS_SIGN_ID Thread BIOS Update Signature ID (RO) 
See Table 2-2. 
C1H 193 | IA32_PMCO Thread Performance Counter Register 
See Table 2-2. 
C2H 194 | IA32_PMC1 Thread Performance Counter Register 
See Table 2-2. 
C3H 195 | IA32_PMC2 Thread Performance Counter Register 
See Table 2-2. 
C4H 196 | IA32_PMC3 Thread Performance Counter Register 
See Table 2-2. 
C5H 197 | IA32_PMC4 Core Performance Counter Register (if core not shared by 
threads) 
C6H 198 | 1IA32_PMC5 Core Performance Counter Register (if core not shared by 
threads) 
C7H 199 | IA32_PMC6 Core Performance Counter Register (if core not shared by 
threads) 
C8H 200 | IA32_PMC7 Core Performance Counter Register (if core not shared by 
threads) 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
CEH 206 | MSR_PLATFORM_INFO Package Platform Information 
Contains power management and other model specific 
features enumeration. See http://biosbits.org. 
7:0 Reserved 
15:8 Package Maximum Non-Turbo Ratio (R/O) 
This is the ratio of the frequency that invariant TSC 
runs at. Frequency = ratio * 100 MHz. 
27:16 Reserved 
28 Package Programmable Ratio Limit for Turbo Mode (R/O) 
When set to 1, indicates that Programmable Ratio Limit 
for Turbo mode is enabled. When set to 0, indicates 
Programmable Ratio Limit for Turbo mode is disabled. 
29 Package Programmable TDP Limit for Turbo Mode (R/O) 
When set to 1, indicates that TDP Limit for Turbo mode 
is programmable. When set to 0, indicates TDP Limit for 
Turbo mode is not programmable. 
39:30 Reserved 
47:40 Package Maximum Efficiency Ratio (R/O) 
This is the minimum ratio (maximum efficiency) that 
the processor can operate, in units of 100MHz. 
63:48 Reserved 
E2H 226 =| MSR_PKG_CST_CONFIG_CONTROL Core C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


See http://biosbits.org. 


2:0 


Package C-State Limit (R/W) 

Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. The 
default is set as factory-configured package C-state 
limit. 

The following C-state code name encodings are 
supported: 

00O0b: CO/C1 (no package C-sate support) 

001b: C2 

010b: C6 no retention 

011b: C6 retention 

100b: C7 

101b: C7s 

111: No package C-state limit 


Note: This field cannot be used to limit package C-state 
to C3. 


9:3 


Reserved 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
10 I/O MWAIT Redirection Enable (R/W) 
When set, will map IO_read instructions sent to IO 
register specified by MSR_PMG_IO_CAPTURE_BASE to 
MWAIT instructions. 
14:11 Reserved 
15 CFG Lock (R/WO) 
When set, locks bits 15:0 of this register until next 
reset. 
24:16 Reserved 
25 C3 State Auto Demotion Enable (R/W) 
When set, the processor will conditionally demote 
C6/C7 requests to C3 based on uncore auto-demote 
information. 
26 C1 State Auto Demotion Enable (R/W) 
When set, the processor will conditionally demote 
C3/C6/C7 requests to C1 based on uncore auto-demote 
information. 
27 Enable C3 Undemotion (R/W) 
When set, enables undemotion from demoted C3. 
28 Enable C1 Undemotion (R/W) 
When set, enables undemotion from demoted C1. 
63:29 Reserved 
€4H 228 | MSR_PMG_IO_CAPTURE_BASE Core Power Management IO Redirection in C-state (R/W) 
See http://biosbits.org. 
15:0 LVL_2 Base Address (R/W) 
Specifies the base address visible to software for IO 
redirection. If 1O MWAIT Redirection is enabled, reads to 
this address will be consumed by the power 
management logic and decoded to MWAIT instructions. 
When IO port address redirection is enabled, this is the 
10 port address reported to the OS/software. 
18:16 C-State Range (R/W) 
Specifies the encoding value of the maximum C-State 
code name to be included when IO read to MWAIT 
redirection is enabled by 
MSR_PKG_CST_CONFIG_CONTROL[bit1 0}: 
000b - C3 is the max C-State to include. 
001b - C6 is the max C-State to include. 
010b - C7 is the max C-State to include. 
63:19 Reserved 
E7H 231 IA32_MPERF Thread Maximum Performance Frequency Clock Count (RW) 
See Table 2-2. 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


€8H 


232 


IA32_APERF 


Thread 


Actual Performance Frequency Clock Count (RW) 
See Table 2-2. 


FEH 


254 


IA32_MTRRCAP 


Thread 


See Table 2-2. 


13CH 


52 


MSR_FEATURE_CONFIG 


Core 


AES Configuration (RW-L) 


Privileged post-BlOS agent must provide a #GP handler 
to handle unsuccessful read of this MSR. 


1:0 


63:2 


AES Configuration (RW-L) 


Upon a successful read of this MSR, the configuration 
of AES instruction set availability is as follows: 

11b: AES instructions are not available until next 
RESET. 

Otherwise, AES instructions are available. 

Note, AES instruction set is not available if read is 
unsuccessful. If the configuration is not 01b, AES 
instructions can be mis-configured if a privileged agent 
unintentionally writes 11b. 


Reserved 


174H 


372 


IA32_SYSENTER_CS 


Thread 


See Table 2-2. 


175H 
176H 


373 
374 


IA32_SYSENTER_ESP 
IA32_SYSENTER_EIP 


Thread 
Thread 


See Table 2-2. 
See Table 2-2. 


179H 


377 


IA32_MCG_CAP 


Thread 


See Table 2-2. 


17AH 


378 


IA32_MCG_STATUS 
0 


Thread 


Global Machine Check Status 


RIPV 


When set, bit indicates that the instruction addressed 
by the instruction pointer pushed on the stack (when 
the machine check was generated) can be used to 
restart the program. If cleared, the program cannot be 
reliably restarted. 


EIPV 


When set, bit indicates that the instruction addressed 
by the instruction pointer pushed on the stack (when 
the machine check was generated) is directly 
associated with the error. 


63:3 


MCIP 


When set, bit indicates that a machine check has been 
generated. If a second machine check is detected while 
this bit is still set, the processor enters a shutdown 
state. Software should write this bit to O after 
processing a machine check exception. 


Reserved 


186H 


390 


IA32_PERFEVTSELO 


Thread 


See Table 2-2. 


187H 


2-170 Vol. 4 


391 


IA32_PERFEVTSEL1 


Thread 


See Table 2-2. 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
188H 392 | IA32_PERFEVTSEL2 Thread See Table 2-2. 
189H 393 | IA32_PERFEVTSEL3 Thread See Table 2-2. 
18AH 394 | IA32_PERFEVTSEL4 Core See Table 2-2. If CPUID.OAH:EAX[1 5:8] = 8. 
18BH 395 | IA32_PERFEVTSELS Core See Table 2-2. If CPUID.OAH:EAX[1 5:8] = 8. 
18CH 396 | IA32_PERFEVTSEL6 Core See Table 2-2. If CPUID.OAH:EAX[15:8] = 8. 
18DH 397 | IA32_PERFEVTSEL7 Core See Table 2-2. If CPUID.OAH:EAX[1 5:8] = 8. 
198H 408 | IA32_PERF_STATUS Package See Table 2-2. 
15:0 Current Performance State Value 
63:16 Reserved 
198H 408 | MSR_PERF_STATUS Package Performance Status 
47:32 Core Voltage (R/O) 
P-state core voltage can be computed by 
MSR_PERF_STATUS[37:32] * (float) 1/(2*13). 
199H 409 | IA32_PERF_CTL Thread See Table 2-2. 
19AH 410 | IA32_CLOCK_MODULATION Thread Clock Modulation (R/W) 
See Table 2-2. 
IA32_CLOCK_MODULATION MSR was originally named 
1A32_THERM_CONTROL MSR. 
3:0 On demand Clock Modulation Duty Cycle (R/W) 
In 6.25% increment. 
4 On demand Clock Modulation Enable (R/W) 
63:5 Reserved 
19BH 411 | IA32_THERM_INTERRUPT Core Thermal Interrupt Control (R/W) 
See Table 2-2. 
19CH 412 | |IA32_THERM_STATUS Core Thermal Monitor Status (R/W) 
See Table 2-2. 
0 Thermal Status (RO) 
See Table 2-2. 
1 Thermal Status Log (R/WCO) 
See Table 2-2. 
2 PROTCHOT # or FORCEPR# Status (RO) 
See Table 2-2. 
3 PROTCHOT # or FORCEPR# Log (R/WCO) 
See Table 2-2. 
4 Critical Temperature Status (RO) 
See Table 2-2. 
5 Critical Temperature Status Log (R/WCO) 
See Table 2-2. 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

6 Thermal Threshold #1 Status (RO) 
See Table 2-2. 

7 Thermal Threshold #1 Log (R/WCO) 
See Table 2-2. 

8 Thermal Threshold #2 Status (RO) 
See Table 2-2. 

9 Thermal Threshold #2 Log (R/WCO) 
See Table 2-2. 

10 Power Limitation Status (RO) 
See Table 2-2. 

11 Power Limitation Log (R/WCO) 
See Table 2-2. 

15:12 Reserved 

22:16 Digital Readout (RO) 
See Table 2-2. 

26:23 Reserved 

30:27 Resolution in Degrees Celsius (RO) 
See Table 2-2. 

31 Reading Valid (RO) 
See Table 2-2. 

63:32 Reserved 

1A0H 416 | IA32_MISC_ENABLE Enable Misc. Processor Features (R/W) 

Allows a variety of processor functions to be enabled 
and disabled. 

0 Thread Fast-Strings Enable 
See Table 2-2 

6:1 Reserved 

Thread Performance Monitoring Available (R) 

See Table 2-2. 

10:8 Reserved 

11 Thread Branch Trace Storage Unavailable (RO) 
See Table 2-2. 

12 Thread Processor Event Based Sampling Unavailable (RO) 
See Table 2-2. 

15:13 Reserved 

16 Package Enhanced Intel SpeedStep Technology Enable (R/W) 
See Table 2-2. 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 


Hex Dec 


18 Thread ENABLE MONITOR FSM (R/W) 
See Table 2-2. 


21:19 Reserved 


22 Thread Limit CPUID Maxval (R/W) 
See Table 2-2. 


23 Thread XTPR Message Disable (R/W) 
See Table 2-2. 


33:24 Reserved 


34 Thread XD Bit Disable (R/W) 
See Table 2-2. 


37:35 Reserved 


38 Package Turbo Mode Disable (R/W) 


When set to 1 on processors that support Intel Turbo 
Boost Technology, the turbo mode feature is disabled 
and the IDA_Enable feature flag will be clear 
(CPUID.OGH: EAX[1]=0). 


When set to a 0 on processors that support IDA, 
CPUID.OGH: EAX[1] reports the processor's support of 
turbo mode is enabled. 


Note: The power-on default value is used by BIOS to 
detect hardware support of turbo mode. If the power- 
on default value is 1, turbo mode is available in the 
processor. If the power-on default value is 0, turbo 
mode is not available. 


63:39 Reserved 


1A2H 418 | MSR_TEMPERATURE_TARGET Unique Temperature Target 
15:0 Reserved 


23:16 Temperature Target (R) 


The minimum temperature at which PROCHOT# will be 
asserted. The value is degrees C. 


63:24 Reserved 
1A4H 420 | MSR_MISC_FEATURE_CONTROL Miscellaneous Feature Control (R/W) 


0 Core L2 Hardware Prefetcher Disable (R/W) 


If 1, disables the L2 hardware prefetcher, which 
fetches additional lines of code or data into the L2 
cache. 


1 Core L2 Adjacent Cache Line Prefetcher Disable (R/W) 
If 1, disables the adjacent cache line prefetcher, which 


fetches the cache line that comprises a cache line pair 
(128 bytes). 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
2 Core DCU Hardware Prefetcher Disable (R/W) 
If 1, disables the L1 data cache prefetcher, which 
fetches the next cache line into L1 data cache. 
3 Core DCU IP Prefetcher Disable (R/W) 
If 1, disables the L1 data cache IP prefetcher, which 
uses sequential load history (based on instruction 
pointer of previous loads) to determine whether to 
prefetch additional lines. 
63:4 Reserved 
1A6H 422 |MSR_OFFCORE_RSP_O Thread Offcore Response Event Select Register (R/W) 
1A7H 422 |MSR_OFFCORE_RSP_1 Thread Offcore Response Event Select Register (R/W) 
1AAH 426 | MSR_MISC_PWR_MGMT Miscellaneous Power Management Control 
Various model specific features enumeration. See 
http://biosbits.org. 
1BOH 432 | 1A32_ENERGY_PERF_BIAS Package See Table 2-2. 
1B1H 433 | IA32_PACKAGE_THERM_STATUS Package See Table 2-2. 
1B2H 434 | 1A32_PACKAGE_THERM_INTERRUPT Package See Table 2-2. 
1C8H 456 | MSR_LBR_SELECT Thread Last Branch Record Filtering Select Register (R/W) 
See Section 17.9.2, “Filtering of Last Branch Records.” 
0 CPL_EQ_O 
1 CPL_NEQ_O 
2 JCC 
3 NEAR_REL_CALL 
4 NEAR_IND_CALL 
5 NEAR_RET 
6 NEAR_IND_JMP 
7 NEAR_REL_JMP 
8 FAR_BRANCH 
63:9 Reserved 
1C9H 457 |MSR_LASTBRANCH_TOS Thread Last Branch Record Stack TOS (R/W) 
Contains an index (bits 0-3) that points to the MSR 
containing the most recent branch record. 
See MSR_LASTBRANCH_0_FROM_IP (at 680H). 
1D9H 473 | 1A32_DEBUGCTL Thread Debug Control (R/W) 
See Table 2-2. 
0 LBR: Last Branch Record 
1 BTF 
5:2 Reserved 
6 TR: Branch Trace 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
7 BTS: Log Branch Trace Message to BTS buffer 
8 BTINT 
9 BTS_OFF_OS 
10 BTS_OFF_USER 
11 FREEZE_LBR_ON_PMI 
12 FREEZE_PERFMON_ON_PMI 
13 ENABLE_UNCORE_PMI 
14 FREEZE_WHILE_SMM 
63:15 Reserved 
1DDH 477 | MSR_LER_FROM_LIP Thread Last Exception Record From Linear IP (R/W) 


Contains a pointer to the last branch instruction that 
the processor executed prior to the last exception that 
was generated or the last interrupt that was handled. 


1DEH 478 | MSR_LER_TO_LIP Thread Last Exception Record To Linear IP (R/W) 


This area contains a pointer to the target of the last 
branch instruction that the processor executed prior to 
the last exception that was generated or the last 
interrupt that was handled. 


1F2H 498 | IA32_SMRR_PHYSBASE Core See Table 2-2. 
1F3H 499 | IA32_SMRR_PHYSMASK Core See Table 2-2. 
1FCH 508 | MSR_POWER_CTL Core See http://biosbits.org. 
200H 512 | IA32_MTRR_PHYSBASEO Thread See Table 2-2. 
201H 513 | IA32_MTRR_PHYSMASKO Thread See Table 2-2. 
202H 514 | IA32_MTRR_PHYSBASE1 Thread See Table 2-2. 
203H 515 | IA32_MTRR_PHYSMASK1 Thread See Table 2-2. 
204H 516 | IA32_MTRR_PHYSBASE2 Thread See Table 2-2. 
205H 517 | IA32_MTRR_PHYSMASK2 Thread See Table 2-2. 
206H 518 | IA32_MTRR_PHYSBASE3 Thread See Table 2-2. 
207H 519 | IA32_MTRR_PHYSMASK3 Thread See Table 2-2. 
208H 520 | IA32_MTRR_PHYSBASE4 Thread See Table 2-2. 
209H 521 | IA32_MTRR_PHYSMASK4 Thread See Table 2-2. 
20AH 522 | IA32_MTRR_PHYSBASE5 Thread See Table 2-2. 
20BH 523 | IA32_MTRR_PHYSMASK5 Thread See Table 2-2. 
20CH 524 | IA32_MTRR_PHYSBASE6 Thread See Table 2-2. 
20DH 525 | IA32_MTRR_PHYSMASK6 Thread See Table 2-2. 
20€H 526 | IA32_MTRR_PHYSBASE7 Thread See Table 2-2. 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

20FH 527 | IA32_MTRR_PHYSMASK7 Thread See Table 2-2. 

210H 528 | IA32_MTRR_PHYSBASE8 Thread See Table 2-2. 

211H 529 | IA32_MTRR_PHYSMASK8 Thread See Table 2-2. 

212H 530 | IA32_MTRR_PHYSBASE9 Thread See Table 2-2. 

213H 531 | IA32_MTRR_PHYSMASK9 Thread See Table 2-2. 

250H 592 | IA32_MTRR_FIX64K_00000 Thread See Table 2-2. 

258H 600 | IA32_MTRR_FIX16K_80000 Thread See Table 2-2. 

259H 601 | IA32_MTRR_FIX16K_A0000 Thread See Table 2-2. 

268H 616 | IA32_MTRR_FIX4K_COO00 Thread See Table 2-2. 

269H 617 | IA32_MTRR_FIX4K_C8000 Thread See Table 2-2. 

26AH 618 | IA32_MTRR_FIX4K_DO0000 Thread See Table 2-2. 

26BH 619 | IA32_MTRR_FIX4K_D8000 Thread See Table 2-2. 

26CH 620 | IA32_MTRR_FIX4K_E0000 Thread See Table 2-2. 

26DH 621 | IA32_MTRR_FIX4K_E8000 Thread See Table 2-2. 

26€H 622 | IA32_MTRR_FIX4K_FOO00 Thread See Table 2-2. 

26FH 623 | IA32_MTRR_FIX4K_F8000 Thread See Table 2-2. 

277H 631 | IA32_PAT Thread See Table 2-2. 

280H 640 | IA32_MCO_CTL2 Core See Table 2-2. 

281H 641 | IA32_MC1_CTL2 Core See Table 2-2. 

282H 642 | IA32_MC2_CTL2 Core See Table 2-2. 

283H 643 | IA32_MC3_CTL2 Core See Table 2-2. 

284H 644 | IA32_MC4_CTL2 Package Always 0 (CMCI not supported). 

2FFH 767 | IA32_MTRR_DEF_TYPE Thread Default Memory Types (R/W) 
See Table 2-2. 

309H 777 ‘| \A32_FIXED_CTRO Thread Fixed-Function Performance Counter Register 0 (R/W) 
See Table 2-2. 

30AH 778 | IA32_FIXED_CTR1 Thread Fixed-Function Performance Counter Register 1 (R/W) 
See Table 2-2. 

30BH 779 ‘| 1A32_FIXED_CTR2 Thread Fixed-Function Performance Counter Register 2 (R/W) 
See Table 2-2. 

345H 837 | IA32_PERF_CAPABILITIES Thread See Table 2-2. See Section 17.4.1, “IA32_DEBUGCTL 
MSR." 

5:0 LBR Format 
See Table 2-2. 
6 PEBS Record Format. 
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Table 2-20. MSRs Supported by Intel® Processors 
based on Intel® microarchitecture code name Sandy Bridge (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
7 PEBSSaveArchRegs 
See Table 2-2. 
11:8 PEBS_REC_FORMAT 
See Table 2-2. 
12 SMM_FREEZE 
See Table 2-2. 
63:13 Reserved 
38DH 909 | IA32_FIXED_CTR_CTRL Thread Fixed-Function-Counter Control Register (R/W) 
See Table 2-2. 
38€H 910 | IA32_PERF_GLOBAL_STATUS See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities." 
0 Thread Ovf_PMCO 
1 Thread Ovf_PMC1 
2 Thread Ovf_PMC2 
3 Thread Ovf_PMC3 
4 Core Ovf_PMC4 (if CPUID.OAH:EAX[1 5:8] > 4) 
5 Core Ovf_PMCS5 (if CPUID.OAH:EAX[1 5:8] > 5) 
6 Core Ovf_PMC6 (if CPUID.OAH:EAX[1 5:8] > 6) 
7 Core Ovf_PMC7 (if CPUID.OAH:EAX[1 5:8] > 7) 
31:8 Reserved 
32 Thread Ovf_FixedCtrO 
33 Thread Ovf_FixedCtr1 
34 Thread Ovf_FixedCtr2 
60:35 Reserved 
61 Thread Ovf_Uncore 
62 Thread Ovf_BufDSSAVE 
63 Thread CondChgd 
38FH 911 IA32_PERF_GLOBAL_CTRL Thread See Table 2-2. See Section 18.6.2.2, “Global Counter 
Control Facilities." 
0 Thread Set 1 to enable PMCO to count. 
1 Thread Set 1 to enable PMC1 to count. 
2 Thread Set 1 to enable PMC2 to count. 
3 Thread Set 1 to enable PMC3 to count. 
4 Core Set 1 to enable PMC4 to count (if CPUID.OAH:EAX[1 5:8] 
> 4). 
5 Core Set 1 to enable PMCS to count (if CPUID.OAH:EAX[1 5:8] 
> 5). 
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6 Core Set 1 to enable PMC6 to count (if CPUID.OAH:EAX[1 5:8] 
> 6). 

7 Core Set 1 to enable PMC7 to count (if CPUID.OAH:EAX[1 5:8] 
> 7). 

31:8 Reserved 

32 Thread Set 1 to enable FixedCtrO to count. 

33 Thread Set 1 to enable FixedCtr1 to count. 

34 Thread Set 1 to enable FixedCtr2 to count. 

63:35 Reserved 

390H 912 | IA32_PERF_GLOBAL_OVF_CTRL See Table 2-2. See Section 18.6.2.2, “Global Counter 

Control Facilities.” 

0 Thread Set 1 to clear Ovf_PMCO. 

1 Thread Set 1 to clear Ovf_PMC1. 

2 Thread Set 1 to clear Ovf_PMC2. 

3 Thread Set 1 to clear Ovf_PMC3. 

4 Core Set 1 to clear Ovf_PMC4 (if CPUID.OAH:EAX[1 5:8] > 4). 

5 Core Set 1 to clear Ovf_PMCS5 (if CPUID.OAH:EAX[1 5:8] > 5). 

6 Core Set 1 to clear Ovf_PMC6 (if CPUID.OAH:EAX[1 5:8] > 6). 

7 Core Set 1 to clear Ovf_PMC7 (if CPUID.OAH:EAX[1 5:8] > 7). 

31:8 Reserved 

32 Thread Set 1 to clear Ovf_FixedCtr0. 

33 Thread Set 1 to clear Ovf_FixedCtr1. 

34 Thread Set 1 to clear Ovf_FixedCtr2. 

60:35 Reserved 

61 Thread Set 1 to clear Ovf_Uncore. 

62 Thread Set 1 to clear Ovf_BufDSSAVE. 

63 Thread Set 1 to clear CondChgd. 

3F1H 1009 | MSR_PEBS_ENABLE Thread See Section 18.3.1.1.1, “Processor Event Based 

Sampling (PEBS).” 

0 Enable PEBS on IA32_PMCO. (R/W) 

1 Enable PEBS on IA32_PMC1. (R/W) 

2 Enable PEBS on IA32_PMC2. (R/W) 

3 Enable PEBS on IA32_PMC3. (R/W) 

31:4 Reserved 

32 Enable Load Latency on |A32_PMCO. (R/W) 

33 Enable Load Latency on IA32_PMC1. (R/W) 

34 Enable Load Latency on |A32_PMC2. (R/W) 
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35 


Enable Load Latency on IA32_PMC3. (R/W) 


62:36 


Reserved 


63 


Enable Precise Store (R/W) 


3F6H 


1014 


MSR_PEBS_LD_LAT 


Thread 


See Section 18.3.1.1.2, “Load Latency Performance 
Monitoring Facility.” 


15:0 


Minimum threshold latency value of tagged load 
operation that will be counted. (R/W) 


63:36 


Reserved 


3F8H 


3F9H 


3FAH 


1016 


1017 


1018 


MSR_PKG_C3_RESIDENCY 


Package 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


MSR_PKG_C6_RESIDENCY 


Package 


Package C3 Residency Counter (R/O) 


Value since last reset that this package is in processor- 
specific C3 states. Count at the same frequency as the 
TSC. 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


MSR_PKG_C7_RESIDENCY 


Package 


Package C6 Residency Counter. (R/O) 


Value since last reset that this package is in processor- 
specific C6 states. Count at the same frequency as the 
TSC. 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


Package C7 Residency Counter (R/O) 
Value since last reset that this package is in processor- 


specific C7 states. Count at the same frequency as the 
TSC. 


3FCH 


3FDH 


1020 


1021 


MSR_CORE_C3_RESIDENCY 


Core 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


MSR_CORE_C6_RESIDENCY 


Core 


CORE C3 Residency Counter (R/O) 


Value since last reset that this core is in processor- 
specific C3 states. Count at the same frequency as the 
TSC. 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


CORE C6 Residency Counter (R/O) 
Value since last reset that this core is in processor- 


specific C6 states. Count at the same frequency as the 
TSC. 
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3FEH 1022 | MSR_CORE_C7_RESIDENCY Core Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
63:0 CORE C7 Residency Counter (R/O) 
Value since last reset that this core is in processor- 
specific C7 states. Count at the same frequency as the 
TSC. 
400H | 1024 | IA32_MCO_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
401H | 1025 | 1A32_MCO_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 
402H | 1026 | 1IA32_MCO_ADDR Core See Section 15.3.2.3, “[A32_MCi_ADDR MSRs." 
403H | 1027 | IA32_MCO_MISC Core See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 
404H | 1028 | IA32_MC1_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
405H | 1029 | 1IA32_MC1_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 
406H | 1030 | IA32_MC1_ADDR Core See Section 15.3.2.3, “[A32_MCi_ADDR MSRs." 
407H | 1031 | 1A32_MC1_MISC Core See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 
408H | 1032 | IA32_MC2_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
409H | 1033 | 1IA32_MC2_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 
40AH | 1034 | IA32_MC2_ADDR Core See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
40BH | 1035 | IA32_MC2_MISC Core See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 
40CH 1036 | IA32_MC3_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
40DH | 1037 | IA32_MC3_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 
40€H 1038 | IA32_MC3_ADDR Core See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
40FH 1039 | IA32_MC3_MISC Core See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 
410H | 1040 | IA32_MC4_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
0 PCU Hardware Error (R/W) 
When set, enables signaling of PCU hardware detected 
errors. 
1 PCU Controller Error (R/W) 
When set, enables signaling of PCU controller detected 
errors. 
2 PCU Firmware Error (R/W) 
When set, enables signaling of PCU firmware detected 
errors. 
63:2 Reserved 
411H | 1041 | 1A32_MC4_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 
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480H 1152 | IA32_VMX_BASIC Thread Reporting Register of Basic VMX Capabilities (R/O) 
See Table 2-2. 
See Appendix A.1, “Basic VMX Information.” 


481H 1153 | IA32_VMX_PINBASED_CTLS Thread Capability Reporting Register of Pin-Based 
VM-Execution Controls (R/O) 


See Table 2-2. 
See Appendix A.3, “VM-Execution Controls.” 


482H 1154 | IA32_VMX_PROCBASED_CTLS Thread Capability Reporting Register of Primary Processor- 
Based VM-Execution Controls (R/O) 


See Appendix A.3, “VM-Execution Controls.” 


483H 1155 | IA32_VMX_EXIT_CTLS Thread Capability Reporting Register of VM-Exit Controls (R/O) 
See Table 2-2. 
See Appendix A.4, “VM-Exit Controls.” 


484H 1156 | IA32_VMX_ENTRY_CTLS Thread Capability Reporting Register of VM-Entry Controls 
(R/O) 

See Table 2-2. 

See Appendix A.5, “VM-Entry Controls.” 


485H 1157 | IA32_VMX_MISC Thread Reporting Register of Miscellaneous VMX Capabilities 
(R/O) 


See Table 2-2. 
See Appendix A.6, “Miscellaneous Data.” 


486H 1158 | IA32_VMX_CRO_FIXEDO Thread Capability Reporting Register of CRO Bits Fixed to 0 
(R/O) 


See Table 2-2. 
See Appendix A.7, “VMX-Fixed Bits in CRO.” 


487H 1159 | IA32_VMX_CRO_FIXED1 Thread Capability Reporting Register of CRO Bits Fixed to 1 
(R/O) 


See Table 2-2. 
See Appendix A.7, “VMX-Fixed Bits in CRO.” 


488H 1160 | IA32_VMX_CR4_FIXEDO Thread Capability Reporting Register of CR4 Bits Fixed to 0 
(R/O) 


See Table 2-2. 
See Appendix A.8, “VMX-Fixed Bits in CR4.” 


489H 1161 | IA32_VMX_CR4_FIXED1 Thread Capability Reporting Register of CR4 Bits Fixed to 1 
(R/O) 


See Table 2-2. 
See Appendix A.8, “VMX-Fixed Bits in CR4.” 


48AH 1162 | IA32_VMX_VMCS_ENUM Thread Capability Reporting Register of VMCS Field 
Enumeration (R/O) 


See Table 2-2. 
See Appendix A.9, “VMCS Enumeration.” 
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48BH 1163 | IA32_VMX_PROCBASED_CTLS2 Thread Capability Reporting Register of Secondary Processor- 
Based V/M-Execution Controls (R/O) 
See Appendix A.3, “VM-Execution Controls.” 

48CH 1164 | IA32_VMX_EPT_VPID_ENUM Thread Capability Reporting Register of EPT and VPID (R/O) 
See Table 2-2 

48DH 1165 | 1A32_VMX_TRUE_PINBASED_CTLS Thread Capability Reporting Register of Pin-Based 
VM-Execution Flex Controls (R/O) 
See Table 2-2 

48EH 1166 | IA32_VMX_TRUE_PROCBASED_CTLS Thread Capability Reporting Register of Primary Processor- 
Based V/M-Execution Flex Controls (R/O) 
See Table 2-2 

48FH 1167 | IA32_VMX_TRUE_EXIT_CTLS Thread Capability Reporting Register of VM-Exit Flex Controls 
(R/O) 
See Table 2-2 

490H 1168 | IA32_VMX_TRUE_ENTRY_CTLS Thread Capability Reporting Register of VM-Entry Flex Controls 
(R/O) 
See Table 2-2 

4C1H | 1217 | IA32_A_PMCO Thread See Table 2-2. 

4C2H | 1218 | 1IA32_A_PMC1 Thread See Table 2-2. 

4C3H | 1219 | IA32_A_PMC2 Thread See Table 2-2. 

4C4H | 1220 | IA32_A_PMC3 Thread See Table 2-2. 

4C5H | 1221 | IA32_A_PMC4 Core See Table 2-2. 

4C6H | 1222 | IA32_A_PMC5 Core See Table 2-2. 

4C7H | 1223 | IA32_A_PMC6 Core See Table 2-2. 

4C8H | 1224 | IA32_A_PMC7 Core See Table 2-2. 

600H | 1536 | IA32_DS_AREA Thread DS Save Area (R/W) 
See Table 2-2. 
See Section 18.6.3.4, “Debug Store (DS) Mechanism.” 

606H | 1542 | MSR_RAPL_POWER_UNIT Package Unit Multipliers used in RAPL Interfaces (R/O) 
See Section 14.10.1, “RAPL Interfaces.” 

60AH 1546 | MSR_PKGC3_IRTL Package Package C3 Interrupt Response Limit (R/W) 
Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 

9:0 Interrupt Response Time Limit (R/W) 

Specifies the limit that should be used to decide if the 
package should be put into a package C3 state. 
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60BH 


1547 


12:10 


14:13 


Time Unit (R/W) 


Specifies the encoding value of time unit of the 
interrupt response time limit. The following time unit 
encodings are supported: 


OOOb: 1 ns 

001b: 32 ns 

010b: 1024 ns 
011b: 32768 ns 
100b: 1048576 ns 
101b: 33554432 ns 


Reserved 


15 


Valid (R/W) 


Indicates whether the values in bits 12:0 are valid and 
can be used by the processor for package C-sate 
management. 


63:16 


MSR_PKGC6_IRTL 


Package 


Reserved 


Package C6 Interrupt Response Limit (R/W) 


This MSR defines the budget allocated for the package 
to exit from a C6 to a CO state, where an interrupt 
request can be delivered to the core and serviced. 
Additional core-exit latency may be applicable 
depending on the actual C-state the core is in. 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 


9:0 


12:10 


Interrupt Response Time Limit (R/W) 

Specifies the limit that should be used to decide if the 
package should be put into a package C6 state. 

Time Unit (R/W) 


Specifies the encoding value of time unit of the 
interrupt response time limit. The following time unit 
encodings are supported: 


OOOb: 1 ns 

001b: 32 ns 

010b: 1024 ns 
011b: 32768 ns 
100b: 1048576 ns 
101b: 33554432 ns 


14:13 


Reserved 


15 


Valid (R/W) 


Indicates whether the values in bits 12:0 are valid and 
can be used by the processor for package C-sate 
management. 
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63:16 Reserved 
60DH 1549 | MSR_PKG_C2_RESIDENCY Package Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
63:0 Package C2 Residency Counter (R/O) 
Value since last reset that this package is in processor- 
specific C2 states. Count at the same frequency as the 
TSC. 
610H | 1552 | MSR_PKG_POWER_LIMIT Package PKG RAPL Power Limit Control (R/W) 
See Section 14.10.3, “Package RAPL Domain.” 
611H | 1553 | MSR_PKG_ENERGY_STATUS Package PKG Energy Status (R/O) 
See Section 14.10.3, “Package RAPL Domain.” 
614H | 1556 | MSR_PKG_POWER_INFO Package PKG RAPL Parameters (R/W) See Section 14.10.3, 
“Package RAPL Domain.” 
638H | 1592 | MSR_PPO_POWER_LIMIT Package PPO RAPL Power Limit Control (R/W) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
680H | 1664 | MSR_LASTBRANCH_O_FROM_IP Thread Last Branch Record O From IP (R/W) 
One of sixteen pairs of last branch record registers on 
the last branch record stack. This part of the stack 
contains pointers to the source instruction. See also: 
* Last Branch Record Stack TOS at 1C9SH. 
* Section 17.9.1 and record format in Section 17.4.8.1. 
681H | 1665 | MSR_LASTBRANCH_1_FROM_IP Thread Last Branch Record 1 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
682H | 1666 | MSR_LASTBRANCH_2_FROM_IP Thread Last Branch Record 2 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
683H | 1667 | MSR_LASTBRANCH_3_FROM_IP Thread Last Branch Record 3 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
684H | 1668 | MSR_LASTBRANCH_4 FROM_IP Thread Last Branch Record 4 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
685H | 1669 | MSR_LASTBRANCH_5_FROM_IP Thread Last Branch Record 5 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
686H | 1670 | MSR_LASTBRANCH_6_FROM_IP Thread Last Branch Record 6 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
687H | 1671 |MSR_LASTBRANCH_7_FROM_IP Thread Last Branch Record 7 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
688H | 1672 |MSR_LASTBRANCH_8_FROM_IP Thread Last Branch Record 8 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
689H | 1673 | MSR_LASTBRANCH_9_FROM_IP Thread Last Branch Record 9 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
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68AH | 1674 | MSR_LASTBRANCH_10_FROM_IP Thread Last Branch Record 10 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68BH | 1675 | MSR_LASTBRANCH_11_FROM_IP Thread Last Branch Record 11 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68CH | 1676 | MSR_LASTBRANCH_12_FROM_IP Thread Last Branch Record 12 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68DH | 1677 | MSR_LASTBRANCH_13_FROM_IP Thread Last Branch Record 13 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68EH | 1678 | MSR_LASTBRANCH_14_FROM_IP Thread Last Branch Record 14 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
68FH | 1679 | MSR_LASTBRANCH_15_FROM_IP Thread Last Branch Record 15 From IP (R/W) 

See description of MSR_LASTBRANCH_O_FROM_IP. 
6COH | 1728 | MSR_LASTBRANCH_O_TO_IP Thread Last Branch Record 0 To IP (R/W) 

One of sixteen pairs of last branch record registers on 

the last branch record stack. This part of the stack 

contains pointers to the destination instruction. 
6C1H | 1729 | MSR_LASTBRANCH_1_TO_IP Thread Last Branch Record 1 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C2H | 1730 | MSR_LASTBRANCH_2_TO_IP Thread Last Branch Record 2 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C3H | 1731 | MSR_LASTBRANCH_3_TO_IP Thread Last Branch Record 3 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C4H | 1732 | MSR_LASTBRANCH_4_TO_IP Thread Last Branch Record 4 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C5H | 1733 | MSR_LASTBRANCH_5_TO_IP Thread Last Branch Record 5 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C6H | 1734 | MSR_LASTBRANCH_6_TO_IP Thread Last Branch Record 6 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C7H | 1735 | MSR_LASTBRANCH_7_TO_IP Thread Last Branch Record 7 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6C8H | 1736 | MSR_LASTBRANCH_8_TO_IP Thread Last Branch Record 8 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CSH | 1737 | MSR_LASTBRANCH_9_TO_IP Thread Last Branch Record 9 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CAH | 1738 | MSR_LASTBRANCH_10_TO_IP Thread Last Branch Record 10 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
6CBH | 1739 | MSR_LASTBRANCH_11_TO_IP Thread Last Branch Record 11 To IP (R/W) 

See description of MSR_LASTBRANCH_O_TO_IP. 
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6CCH 1740 | MSR_LASTBRANCH_12_TO_IP Thread Last Branch Record 12 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6CDH | 1741 | MSR_LASTBRANCH_13_TO_IP Thread Last Branch Record 13 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6CEH | 1742 | MSR_LLASTBRANCH_14_TO_IP Thread Last Branch Record 14 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6CFH | 1743 | MSR_LLASTBRANCH_15_TO_IP Thread Last Branch Record 15 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6EOH | 1760 | IA32_TSC_DEADLINE Thread See Table 2-2. 
802H- | 2050- | X2APIC MSRs Thread See Table 2-2. 
83FH | 2111 
COO00_ IA32_EFER Thread Extended Feature Enables 
0080H See Table 2-2. 
COO00_ IA32_STAR Thread System Call Target Address (R/W) 
0081H See Table 2-2. 
COO00_ IA32_LSTAR Thread IA-32e Mode System Call Target Address (R/W) 
0082H See Table 2-2. 
COO00_ IA32_FMASK Thread System Call Flag Mask (R/W) 
00844 See Table 2-2. 
COoo0_ IA32_FS_BASE Thread Map of BASE Address of FS (R/W) 
0100H See Table 2-2. 
COOo0_ IA32_GS_BASE Thread Map of BASE Address of GS (R/W) 
0101H See Table 2-2. 
COO00_ IA32_KERNEL_GS_BASE Thread Swap Target of BASE Address of GS (R/W) 
0102H See Table 2-2. 
COOo0_ IA32_TSC_AUX Thread AUXILIARY TSC Signature (R/W) 
0103H See Table 2-2 and Section 17.17.2, “IA32_TSC_AUX 
Register and RDTSCP Support.” 


2.11.1. MSRs In 2nd Generation Intel® Core™ Processor Family (Based on Intel® 
Microarchitecture Code Name Sandy Bridge) 


Table 2-21 and Table 2-22 list model-specific registers (MSRs) that are specific to the 2nd generation Intel® Core™ 
processor family (based on Intel microarchitecture code name Sandy Bridge). These processors have a CPUID 
signature with DisplayFamily_DisplayModel of 06_2AH; see Table 2-1. 
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1ADH 429 | MSR_TURBO_RATIO_LIMIT Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 1C 
Maximum turbo ratio limit of 1 core active. 
15:8 Package Maximum Ratio Limit for 2C 
Maximum turbo ratio limit of 2 core active. 
23:16 Package Maximum Ratio Limit for 3C 
Maximum turbo ratio limit of 3 core active. 
31:24 Package Maximum Ratio Limit for 4C 
Maximum turbo ratio limit of 4 core active. 
63:32 Reserved 
60CH 1548 | MSR_PKGC7_IRTL Package Package C7 Interrupt Response Limit (R/W) 


This MSR defines the budget allocated for the 
package to exit from a C7 to a CO state, where 
interrupt request can be delivered to the core and 
serviced. Additional core-exit latency may be 
applicable depending on the actual C-state the core 
is in. 

Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 


9:0 Interrupt Response Time Limit (R/W) 

Specifies the limit that should be used to decide if 
the package should be put into a package C7 state. 
12:10 Time Unit (R/w) 


Specifies the encoding value of time unit of the 
interrupt response time limit. The following time unit 
encodings are supported: 


OOOb: 1 ns 

001b: 32 ns 

010b: 1024 ns 
011b: 32768 ns 
100b: 1048576 ns 
101b: 33554432 ns 


14:13 Reserved 


15 Valid (R/W) 


Indicates whether the values in bits 12:0 are valid 
and can be used by the processor for package C-sate 
management. 


63:16 Reserved 
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Table 2-21. MSRs Supported by 2nd Generation Intel® Core™ Processors 
(Intel® microarchitecture code name Sandy Bridge) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
639H | 1593 | MSR_PPO_ENERGY_STATUS Package PPO Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
63AH | 1594 | MSR_PPO_POLICY Package PPO Balance Policy (R/W) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
640H | 1600 | MSR_PP1_POWER_LIMIT Package PP1 RAPL Power Limit Control (R/W) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
641H | 1601 | MSR_PP1_ENERGY_STATUS Package PP1 Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
642H | 1602 | MSR_PP1_POLICY Package PP1 Balance Policy (R/W) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 


See Table 2-20, Table 2-21, and Table 2-22 for MSR definitions applicable to processors with CPUID signature O6_2AH. 


Table 2-22 lists the MSRs of uncore PMU for Intel processors with CPUID signature 06_2AH. 


Table 2-22. Uncore PMU MSRs Supported by 2nd Generation Intel® Core™ Processors 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

391H 913 | MSR_UNC_PERF_GLOBAL_CTRL Package Uncore PMU Global Control 
0 Slice 0 select. 
1 Slice 1 select. 
2 Slice 2 select. 
3 Slice 3 select. 
4 Slice 4 select. 
18:5 Reserved 
29 Enable all uncore counters. 
30 Enable wake on PMI. 
31 Enable Freezing counter when overflow. 
63:32 Reserved 

392H 914 |MSR_UNC_PERF_GLOBAL_STATUS Package Uncore PMU Main Status 
0 Fixed counter overflowed. 
1 An ARB counter overflowed. 
2 Reserved 
=| A CBox counter overflowed (on any slice). 
63:4 Reserved 

394H 916 | MSR_UNC_PERF_FIXED_CTRL Package Uncore Fixed Counter Control (R/W) 
19:0 Reserved 
20 Enable overflow propagation. 
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Table 2-22. Uncore PMU MSRs Supported by 2nd Generation Intel® Core™ Processors 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

21 Reserved 

22 Enable counting. 

63:23 Reserved 
395H 917 |MSR_UNC_PERF_FIXED_CTR Package Uncore Fixed Counter 

47:0 Current count. 

63:48 Reserved 
396H 918 | MSR_UNC_CBO_CONFIG Package Uncore C-Box Configuration Information (R/O) 

3:0 Report the number of C-Box units with performance 

counters, including processor cores and processor 
graphics. 

63:4 Reserved 
3BOH 946 | MSR_UNC_ARB_PERFCTRO Package Uncore Arb Unit, Performance Counter O 
3B1H 947 | MSR_UNC_ARB_PERFCTR1 Package Uncore Arb Unit, Performance Counter 1 
3B2H 944 | MSR_UNC_ARB_PERFEVTSELO Package Uncore Arb Unit, Counter O Event Select MSR 
3B3H 945 | MSR_UNC_ARB_PERFEVTSEL1 Package Uncore Arb unit, Counter 1 Event Select MSR 
700H 1792 | MSR_UNC_CBO_O_PERFEVTSELO Package Uncore C-Box 0, Counter O Event Select MSR 
701H 1793 | MSR_UNC_CBO_O_PERFEVTSEL1 Package Uncore C-Box 0, Counter 1 Event Select MSR 
702H 1794 | MSR_UNC_CBO_O_PERFEVTSEL2 Package Uncore C-Box 0, Counter 2 Event Select MSR 
703H 1795 | MSR_UNC_CBO_O_PERFEVTSEL3 Package Uncore C-Box 0, Counter 3 Event Select MSR 
705H 1797 | MSR_UNC_CBO_O_UNIT_STATUS Package Uncore C-Box 0, Unit Status for Counter 0-3 
706H 1798 | MSR_UNC_CBO_O_PERFCTRO Package Uncore C-Box 0, Performance Counter O 
707H 1799 | MSR_UNC_CBO_O_PERFCTR1 Package Uncore C-Box 0, Performance Counter 1 
708H 1800 | MSR_UNC_CBO_O_PERFCTR2 Package Uncore C-Box 0, Performance Counter 2 
709H 1801 | MSR_UNC_CBO_O_PERFCTR3 Package Uncore C-Box 0, Performance Counter 3 
710H 1808 | MSR_UNC_CBO_1_PERFEVTSELO Package Uncore C-Box 1, Counter O Event Select MSR 
711H 1809 | MSR_UNC_CBO_1_PERFEVTSEL1 Package Uncore C-Box 1, Counter 1 Event Select MSR 
712H 1810 | MSR_UNC_CBO_1_PERFEVTSEL2 Package Uncore C-Box 1, Counter 2 Event Select MSR 
713H 1811 | MSR_UNC_CBO_1_PERFEVTSEL3 Package Uncore C-Box 1, Counter 3 Event Select MSR 
715H 1813 | MSR_UNC_CBO_1_UNIT_STATUS Package Uncore C-Box 1, Unit Status for Counter 0-3 
716H 1814 | MSR_UNC_CBO_1_PERFCTRO Package Uncore C-Box 1, Performance Counter 0 
717H 1815 | MSR_UNC_CBO_1_PERFCTR1 Package Uncore C-Box 1, Performance Counter 1 
718H 1816 | MSR_UNC_CBO_1_PERFCTR2 Package Uncore C-Box 1, Performance Counter 2 
719H 1817 | MSR_UNC_CBO_1_PERFCTR3 Package Uncore C-Box 1, Performance Counter 3 
720H 1824 | MSR_UNC_CBO_2_PERFEVTSELO Package Uncore C-Box 2, Counter O Event Select MSR 
721H 1825 | MSR_UNC_CBO_2_PERFEVTSEL1 Package Uncore C-Box 2, Counter 1 Event Select MSR 
722H 1826 | MSR_UNC_CBO_2_PERFEVTSEL2 Package Uncore C-Box 2, Counter 2 Event Select MSR 
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Table 2-22. Uncore PMU MSRs Supported by 2nd Generation Intel® Core™ Processors 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

723H 1827 | MSR_UNC_CBO_2_PERFEVTSEL3 Package Uncore C-Box 2, Counter 3 Event Select MSR 
725H 1829 | MSR_UNC_CBO_2_UNIT_STATUS Package Uncore C-Box 2, Unit Status for Counter 0-3 
726H 1830 | MSR_UNC_CBO_2_PERFCTRO Package Uncore C-Box 2, Performance Counter 0 
727H 1831 | MSR_UNC_CBO_2_PERFCTR1 Package Uncore C-Box 2, Performance Counter 1 
728H 1832 | MSR_UNC_CBO_3_PERFCTR2 Package Uncore C-Box 3, Performance Counter 2 
729H 1833 | MSR_UNC_CBO_3_PERFCTR3 Package Uncore C-Box 3, Performance Counter 3 
730H 1840 | MSR_UNC_CBO_3_PERFEVTSELO Package Uncore C-Box 3, Counter O Event Select MSR 
731H 1841 | MSR_UNC_CBO_3_PERFEVTSEL1 Package Uncore C-Box 3, Counter 1 Event Select MSR 
732H 1842 | MSR_UNC_CBO_3_PERFEVTSEL2 Package Uncore C-Box 3, Counter 2 Event Select MSR 
733H 1843 | MSR_UNC_CBO_3_PERFEVTSEL3 Package Uncore C-Box 3, counter 3 Event Select MSR 
735H 1845 | MSR_UNC_CBO_3_UNIT_STATUS Package Uncore C-Box 3, Unit Status for Counter 0-3 
736H 1846 | MSR_UNC_CBO_3_PERFCTRO Package Uncore C-Box 3, Performance Counter 0 
737H 1847 | MSR_UNC_CBO_3_PERFCTR1 Package Uncore C-Box 3, Performance Counter 1 
738H 1848 | MSR_UNC_CBO_3_PERFCTR2 Package Uncore C-Box 3, Performance Counter 2 
739H 1849 | MSR_UNC_CBO_3_PERFCTR3 Package Uncore C-Box 3, Performance Counter 3 
740H 1856 | MSR_UNC_CBO_4 PERFEVTSELO Package Uncore C-Box 4, Counter O Event Select MSR 
741H 1857 | MSR_UNC_CBO_4 PERFEVTSEL1 Package Uncore C-Box 4, Counter 1 Event Select MSR 
742H 1858 | MSR_UNC_CBO_4 PERFEVTSEL2 Package Uncore C-Box 4, Counter 2 Event Select MSR 
743H 1859 | MSR_UNC_CBO_4 PERFEVTSEL3 Package Uncore C-Box 4, Counter 3 Event Select MSR 
745H 1861 | MSR_UNC_CBO_4_UNIT_STATUS Package Uncore C-Box 4, Unit status for Counter 0-3 
746H 1862 | MSR_UNC_CBO_4 PERFCTRO Package Uncore C-Box 4, Performance Counter 0 
747H 1863 | MSR_UNC_CBO_4 PERFCTR1 Package Uncore C-Box 4, Performance Counter 1 
748H 1864 | MSR_UNC_CBO_4 PERFCTR2 Package Uncore C-Box 4, Performance Counter 2 
749H 1865 | MSR_UNC_CBO_4 PERFCTR3 Package Uncore C-Box 4, Performance Counter 3 


2.11.2 MSRs In Intel® Xeon® Processor €5 Family (Based on Intel® Microarchitecture Code 
Name Sandy Bridge) 
Table 2-23 lists additional model-specific registers (MSRs) that are specific to the Intel® Xeon® Processor E5 Family 


(based on Intel® microarchitecture code name Sandy Bridge). These processors have a CPUID signature with 
DisplayFamily_DisplayModel of 06_2DH, and also supports MSRs listed in Table 2-20 and Table 2-24. 


Table 2-23. Selected MSRs Supported by Intel® Xeon® Processors E5 Family 
(based on Sandy Bridge microarchitecture) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
17FH 383 | MSR_ERROR_CONTROL Package MC Bank Error Configuration (R/W) 
0 Reserved 
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Table 2-23. Selected MSRs Supported by Intel® Xeon® Processors E5 Family 
(based on Sandy Bridge microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
1 Meme€Error Log Enable (R/W) 
When set, enables IMC status bank to log additional 
info in bits 36:32. 
63:2 Reserved 
1ADH 429 | MSR_TURBO_RATIO_LIMIT Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0, 
RW if MSR_PLATFORM_INFO.[28] = 1 
7:0 Package Maximum Ratio Limit for 1C 
Maximum turbo ratio limit of 1 core active. 
15:8 Package Maximum Ratio Limit for 2C 
Maximum turbo ratio limit of 2 cores active. 
23:16 Package Maximum Ratio Limit for 3C 
Maximum turbo ratio limit of 3 cores active. 
31:24 Package Maximum Ratio Limit for 4C 
Maximum turbo ratio limit of 4 cores active. 
39:32 Package Maximum Ratio Limit for 5C 
Maximum turbo ratio limit of 5 cores active. 
47:40 Package Maximum Ratio Limit for 6C 
Maximum turbo ratio limit of 6 cores active. 
55:48 Package Maximum Ratio Limit for 7C 
Maximum turbo ratio limit of 7 cores active. 
63:56 Package Maximum Ratio Limit for 8C 
Maximum turbo ratio limit of 8 cores active. 
285H 645 | IA32_MC5_CTL2 Package See Table 2-2. 
286H 646 | IA32_MC6_CTL2 Package See Table 2-2. 
287H 647 | IA32_MC7_CTL2 Package See Table 2-2. 
288H 648 | IA32_MC8_CTL2 Package See Table 2-2. 
289H 649 | IA32_MC9_CTL2 Package See Table 2-2. 
28AH 650 | IA32_MC10_CTL2 Package See Table 2-2. 
28BH 651 ‘| IA32_MC11_CTL2 Package See Table 2-2. 
28CH 652 | IA32_MC12_CTL2 Package See Table 2-2. 
28DH 653 | IA32_MC13_CTL2 Package See Table 2-2. 
28€H 654 | IA32_MC14_CTL2 Package See Table 2-2. 
28FH 655 | IA32_MC15_CTL2 Package See Table 2-2. 
290H 656 | IA32_MC16_CTL2 Package See Table 2-2. 
291H 657 | IA32_MC17_CTL2 Package See Table 2-2. 
292H 658 | IA32_MC18_CTL2 Package See Table 2-2. 
293H 659 | IA32_MC19_CTL2 Package See Table 2-2. 
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Table 2-23. Selected MSRs Supported by Intel® Xeon® Processors E5 Family 
(based on Sandy Bridge microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
39CH 924 |MSR_PEBS_NUM_ALT Package ENABLE_PEBS_NUM_ALT (RW) 
0 ENABLE_PEBS_NUM_ALT (RW) 
Write 1 to enable alternate PEBS counting logic for 
specific events requiring additional configuration, see 
https://perfmon-events.intel.com/. 
63:1 Reserved, must be zero. 

414H | 1044 | IA32_MC5_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

415H | 1045 | IA32_MC5_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

416H | 1046 | 1IA32_MC5_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

417H | 1047 | 1A32_MC5_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

418H | 1048 | IA32_MC6_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

419H | 1049 | IA32_MC6_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

41AH | 1050 | 1IA32_MC6_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

41BH | 1051 | 1A32_MC6_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

41CH | 1052 | 1A32_MC7_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

41DH | 1053 | IA32_MC7_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

41€H | 1054 | 1IA32_MC7_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

41FH | 1055 | 1A32_MC7_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

420H | 1056 | IA32_MC8_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

421H | 1057 | IA32_MC8_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

422H | 1058 | IA32_MC8_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

423H | 1059 | IA32_MC8_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

424H | 1060 | IA32_MC9_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

425H | 1061 | IA32_MC9_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

426H | 1062 | IA32_MC9_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

427H | 1063 | 1A32_MC9_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

428H | 1064 | IA32_MC10_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

429H | 1065 | IA32_MC10_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

42AH | 1066 | IA32_MC10_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

42BH | 1067 | IA32_MC10_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 

42CH | 1068 | 1A32_MC11_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

42DH | 1069 | IA32_MC11_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 
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Table 2-23. Selected MSRs Supported by Intel® Xeon® Processors E5 Family 
(based on Sandy Bridge microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

42EH | 1070 | IA32_MC11_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

42FH | 1071 | 1A32_MC11_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

430H | 1072 | IA32_MC12_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

431H | 1073 | IA32_MC12_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

432H | 1074 | IA32_MC12_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

433H | 1075 | IA32_MC12_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

434H | 1076 | IA32_MC13_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

435H | 1077 | IA32_MC13_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

436H | 1078 | IA32_MC13_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

437H | 1079 | IA32_MC13_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

438H | 1080 | IA32_MC14_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

439H | 1081 | IA32_MC14_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

43AH | 1082 | IA32_MC14_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

43BH | 1083 | IA32_MC14_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

43CH | 1084 | IA32_MC15_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

43DH | 1085 | IA32_MC15_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

43E€H | 1086 | IA32_MC15_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

43FH | 1087 | 1A32_MC15_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

440H | 1088 | IA32_MC16_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

441H | 1089 | IA32_MC16_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

442H | 1090 | IA32_MC16_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

443H | 1091 | IA32_MC16_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

444H | 1092 | IA32_MC17_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

445H | 1093 | IA32_MC17_STATUS Package See Section 15.3.2.2, “[A32_MCi_STATUS MSRS” and 
Chapter 16. 

446H | 1094 | IA32_MC17_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

447H | 1095 | IA32_MC17_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

448H | 1096 | IA32_MC18_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

449H | 1097 | IA32_MC18_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS” and 
Chapter 16. 

44AH | 1098 | IA32_MC18_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

44BH | 1099 | IA32_MC18_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 

44CH | 1100 | IA32_MC19_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
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Table 2-23. Selected MSRs Supported by Intel® Xeon® Processors E5 Family 
(based on Sandy Bridge microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
44DH | 1101 | 1A32_MC19_ STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS" and 
Chapter 16. 
44E€H | 1102 | IA32_MC19_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
44FH | 1103 | IA32_MC19_MISC Package See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 
613H | 1555 |MSR_PKG_PERF_STATUS Package Package RAPL Perf Status (R/O) 
618H | 1560 | MSR_DRAM_POWER_LIMIT Package DRAM RAPL Power Limit Control (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 
619H | 1561 |MSR_DRAM_ENERGY_STATUS Package DRAM Energy Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 
61BH | 1563 | MSR_DRAM_PERF_STATUS Package DRAM Performance Throttling Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 
61CH | 1564 | MSR_DRAM_POWER_INFO Package DRAM RAPL Parameters (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 
639H | 1593 | MSR_PPO_ENERGY_STATUS Package PPO Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 


See Table 2-20, Table 2-23, and Table 2-24 for MSR definitions applicable to processors with CPUID signature O6_2DH. 


2.11.3. Additional Uncore PMU MSRs in the Intel® Xeon® Processor E5 Family 


Intel Xeon Processor E5 family is based on the Sandy Bridge microarchitecture. The MSR-based uncore PMU inter- 
faces are listed in Table 2-24. For complete detail of the uncore PMU, refer to Intel Xeon Processor E5 Product 
Family Uncore Performance Monitoring Guide. These processors have a CPUID signature with 
DisplayFamily_DisplayModel of 06_2DH 


Table 2-24. Uncore PMU MSRs in Intel® Xeon® Processor E5 Family 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
CO8H 3080 | MSR_U_PMON_UCLK_FIXED_CTL Package Uncore U-box UCLK Fixed Counter Control 
COSH 3081 | MSR_U_PMON_UCLK_FIXED_CTR Package Uncore U-box UCLK Fixed Counter 
C10H 3088 | MSR_U_PMON_EVNTSELO Package Uncore U-box Perfmon Event Select for U-box 
Counter O 
C11H 3089 | MSR_U_PMON_EVNTSEL1 Package Uncore U-box Perfmon Event Select for U-box 
Counter 1 
C16H 3094 | MSR_U_PMON_CTRO Package Uncore U-box Perfmon Counter 0 
C17H 3095 | MSR_U_PMON_CTR1 Package Uncore U-box Perfmon Counter 1 
C24H 3108 | MSR_PCU_PMON_BOX_CTL Package Uncore PCU Perfmon for PCU-box-wide Control 
C30H 3120 | MSR_PCU_PMON_EVNTSELO Package Uncore PCU Perfmon Event Select for PCU Counter 0 
C31H 3121 | MSR_PCU_PMON_EVNTSEL1 Package Uncore PCU Perfmon Event Select for PCU Counter 1 
C32H 3122 | MSR_PCU_PMON_EVNTSEL2 Package Uncore PCU Perfmon Event Select for PCU Counter 2 
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Table 2-24. Uncore PMU MSRs in Intel® Xeon® Processor E5 Family (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

C33H 3123 | MSR_PCU_PMON_EVNTSEL3 Package Uncore PCU Perfmon Event Select for PCU Counter 3 

C34H 3124 | MSR_PCU_PMON_BOX_FILTER Package Uncore PCU Perfmon box-wide Filter 

C36H 3126 | MSR_PCU_PMON_CTRO Package Uncore PCU Perfmon Counter 0 

C37H 3127 | MSR_PCU_PMON_CTR1 Package Uncore PCU Perfmon Counter 1 

C38H 3128 | MSR_PCU_PMON_CTR2 Package Uncore PCU Perfmon Counter 2 

C39H 3129 | MSR_PCU_PMON_CTR3 Package Uncore PCU Perfmon Counter 3 

DO4H 3332 | MSR_CO_PMON_BOX_CTL Package Uncore C-box 0 Perfmon Local Box Wide Control 

D10H 3344 | MSR_CO_PMON_EVNTSELO Package Uncore C-box 0 Perfmon Event Select for C-box 0 
Counter 0 

D11H 3345 | MSR_CO_PMON_EVNTSEL1 Package Uncore C-box 0 Perfmon Event Select for C-box 0 
Counter 1 

D12H 3346 | MSR_CO_PMON_EVNTSEL2 Package Uncore C-box O Perfmon Event Select for C-box 0 
Counter 2 

D13H 3347 | MSR_CO_PMON_EVNTSEL3 Package Uncore C-box O Perfmon Event Select for C-box 0 
Counter 3 

D14H 3348 | MSR_CO_PMON_BOX_FILTER Package Uncore C-box 0 Perfmon Box Wide Filter 

D16H 3350 | MSR_CO_PMON_CTRO Package Uncore C-box 0 Perfmon Counter O 

D17H 3351 | MSR_CO_PMON_CTR1 Package Uncore C-box O Perfmon Counter 1 

D18H 3352 | MSR_CO_PMON_CTR2 Package Uncore C-box 0 Perfmon Counter 2 

D19H 3353 | MSR_CO_PMON_CTR3 Package Uncore C-box 0 Perfmon Counter 3 

D24H 3364 ) MSR_C1_PMON_BOX_CTL Package Uncore C-box 1 Perfmon Local Box Wide Control 

D30H 3376 | MSR_C1_PMON_EVNTSELO Package Uncore C-box 1 Perfmon Event Select for C-box 1 
Counter 0 

D31H 3377 | MSR_C1_PMON_EVNTSEL1 Package Uncore C-box 1 Perfmon Event Select for C-box 1 
Counter 1 

D32H 3378 | MSR_C1_PMON_EVNTSEL2 Package Uncore C-box 1 Perfmon Event Select for C-box 1 
Counter 2 

D33H 3379 | MSR_C1_PMON_EVNTSEL3 Package Uncore C-box 1 Perfmon Event Select for C-box 1 
Counter 3 

D34H 3380 | MSR_C1_PMON_BOX_FILTER Package Uncore C-box 1 Perfmon Box Wide Filter 

D36H 3382 | MSR_C1_PMON_CTRO Package Uncore C-box 1 Perfmon Counter O 

D37H 3383 | MSR_C1_PMON_CTR1 Package Uncore C-box 1 Perfmon Counter 1 

D38H 3384 | MSR_C1_PMON_CTR2 Package Uncore C-box 1 Perfmon Counter 2 

D39H 3385 | MSR_C1_PMON_CTR3 Package Uncore C-box 1 Perfmon Counter 3 

D44H 3396 | MSR_C2_PMON_BOX_CTL Package Uncore C-box 2 Perfmon Local Box Wide Control 

D50H 3408 | MSR_C2_PMON_EVNTSELO Package Uncore C-box 2 Perfmon Event Select for C-box 2 
Counter 0 

D51H 3409 | MSR_C2_PMON_EVNTSEL1 Package Uncore C-box 2 Perfmon Event Select for C-box 2 
Counter 1 
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Table 2-24. Uncore PMU MSRs in Intel® Xeon® Processor E5 Family (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

D52H | 3410 | MSR_C2_PMON_EVNTSEL2 Package Uncore C-box 2 Perfmon Event Select for C-box 2 
Counter 2 

D53H | 3411 | MSR_C2_PMON_EVNTSEL3 Package Uncore C-box 2 Perfmon Event Select for C-box 2 
Counter 3 

D54H | 3412 | MSR_C2_PMON_BOX_FILTER Package Uncore C-box 2 Perfmon Box Wide Filter 

D56H | 3414 | MSR_C2_PMON_CTRO Package Uncore C-box 2 Perfmon Counter O 

D57H | 3415 | MSR_C2_PMON_CTR1 Package Uncore C-box 2 Perfmon Counter 1 

D58H | 3416 | MSR_C2_PMON_CTR2 Package Uncore C-box 2 Perfmon Counter 2 

D59H | 3417 | MSR_C2_PMON_CTR3 Package Uncore C-box 2 Perfmon Counter 3 

D64H | 3428 | MSR_C3_PMON_BOX_CTL Package Uncore C-box 3 Perfmon Local Box Wide Control 

D70H | 3440 | MSR_C3_PMON_EVNTSELO Package Uncore C-box 3 Perfmon Event Select for C-box 3 
Counter 0 

D71H | 3441 | MSR_C3_PMON_EVNTSEL1 Package Uncore C-box 3 Perfmon Event Select for C-box 3 
Counter 1 

D72H | 3442 | MSR_C3_PMON_EVNTSEL2 Package Uncore C-box 3 Perfmon Event Select for C-box 3 
Counter 2 

D73H | 3443 | MSR_C3_PMON_EVNTSEL3 Package Uncore C-box 3 Perfmon Event Select for C-box 3 
Counter 3 

D74H | 3444 | MSR_C3_PMON_BOX_FILTER Package Uncore C-box 3 Perfmon Box Wide Filter 

D76H | 3446 | MSR_C3_PMON_CTRO Package Uncore C-box 3 Perfmon Counter O 

D77H | 3447 | MSR_C3_PMON_CTR1 Package Uncore C-box 3 Perfmon Counter 1 

D78H | 3448 | MSR_C3_PMON_CTR2 Package Uncore C-box 3 Perfmon Counter 2 

D79H | 3449 | MSR_C3_PMON_CTR3 Package Uncore C-box 3 Perfmon Counter 3 

D84H | 3460 | MSR_C4_PMON_BOX_CTL Package Uncore C-box 4 Perfmon Local Box Wide Control 

DSOH | 3472 | MSR_C4_PMON_EVNTSELO Package Uncore C-box 4 Perfmon Event Select for C-box 4 
Counter 0 

D9S1H | 3473 | MSR_C4_PMON_EVNTSEL1 Package Uncore C-box 4 Perfmon Event Select for C-box 4 
Counter 1 

D92H | 3474 | MSR_C4_PMON_EVNTSEL2 Package Uncore C-box 4 Perfmon Event Select for C-box 4 
Counter 2 

D93H | 3475 | MSR_C4_PMON_EVNTSEL3 Package Uncore C-box 4 Perfmon Event Select for C-box 4 
Counter 3 

D94H | 3476 | MSR_C4_PMON_BOX_FILTER Package Uncore C-box 4 Perfmon Box Wide Filter 

DS6H | 3478 | MSR_C4_PMON_CTRO Package Uncore C-box 4 Perfmon Counter O 

D97H | 3479 | MSR_C4_PMON_CTR1 Package Uncore C-box 4 Perfmon Counter 1 

D98H | 3480 | MSR_C4_PMON_CTR2 Package Uncore C-box 4 Perfmon Counter 2 

DSSH | 3481 | MSR_C4_PMON_CTR3 Package Uncore C-box 4 Perfmon Counter 3 

DA4H | 3492 | MSR_C5_PMON_BOX_CTL Package Uncore C-box 5 Perfmon Local Box Wide Control 

DBOH | 3504 | MSR_C5_PMON_EVNTSELO Package Uncore C-box 5 Perfmon Event Select for C-box 5 
Counter 0 
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Table 2-24. Uncore PMU MSRs in Intel® Xeon® Processor E5 Family (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

DB1H | 3505 | MSR_C5_PMON_EVNTSEL1 Package Uncore C-box 5 Perfmon Event Select for C-box 5 
Counter 1 

DB2H | 3506 | MSR_C5_PMON_EVNTSEL2 Package Uncore C-box 5 Perfmon Event Select for C-box 5 
Counter 2 

DB3H | 3507 | MSR_C5_PMON_EVNTSEL3 Package Uncore C-box 5 Perfmon Event Select for C-box 5 
Counter 3 

DB4H | 3508 | MSR_C5_PMON_BOX_FILTER Package Uncore C-box 5 Perfmon Box Wide Filter 

DB6H | 3510 | MSR_C5_PMON_CTRO Package Uncore C-box 5 Perfmon Counter O 

DB7H | 3511 | MSR_C5_PMON_CTR1 Package Uncore C-box 5 Perfmon Counter 1 

DB8H | 3512 | MSR_C5_PMON_CTR2 Package Uncore C-box 5 Perfmon Counter 2 

DBSH | 3513 | MSR_C5_PMON_CTR3 Package Uncore C-box 5 Perfmon Counter 3 

DC4H 3524 | MSR_C6_PMON_BOX_CTL Package Uncore C-box 6 Perfmon Local Box Wide Control 

DDOH | 3536 | MSR_C6_PMON_EVNTSELO Package Uncore C-box 6 Perfmon Event Select for C-box 6 
Counter 0 

DD1H | 3537 | MSR_C6_PMON_EVNTSEL1 Package Uncore C-box 6 Perfmon Event Select for C-box 6 
Counter 1 

DD2H | 3538 | MSR_C6_PMON_EVNTSEL2 Package Uncore C-box 6 Perfmon Event Select for C-box 6 
Counter 2 

DD3H | 3539 | MSR_C6_PMON_EVNTSEL3 Package Uncore C-box 6 Perfmon Event Select for C-box 6 
Counter 3 

DD4H | 3540 ) MSR_C6_PMON_BOX_FILTER Package Uncore C-box 6 Perfmon Box Wide Filter 

DD6H | 3542 | MSR_C6_PMON_CTRO Package Uncore C-box 6 Perfmon Counter O 

DD7H | 3543 | MSR_C6_PMON_CTR1 Package Uncore C-box 6 Perfmon Counter 1 

DD8H | 3544 | MSR_C6_PMON_CTR2 Package Uncore C-box 6 Perfmon Counter 2 

DDSH | 3545 | MSR_C6_PMON_CTR3 Package Uncore C-box 6 Perfmon Counter 3 

DE4H 3556 | MSR_C7_PMON_BOX_CTL Package Uncore C-box 7 Perfmon Local Box Wide Control 

DFOH 3568 | MSR_C7_PMON_EVNTSELO Package Uncore C-box 7 Perfmon Event Select for C-box 7 
Counter 0 

DF1H 3569 | MSR_C7_PMON_EVNTSEL1 Package Uncore C-box 7 Perfmon Event Select for C-box 7 
Counter 1 

DF2H 3570 | MSR_C7_PMON_EVNTSEL2 Package Uncore C-box 7 Perfmon Event Select for C-box 7 
Counter 2 

DF3H 3571 | MSR_C7_PMON_EVNTSEL3 Package Uncore C-box 7 Perfmon Event Select for C-box 7 
Counter 3 

DF4H 3572 | MSR_C7_PMON_BOX_FILTER Package Uncore C-box 7 Perfmon Box Wide Filter 

DF6H 3574 | MSR_C7_PMON_CTRO Package Uncore C-box 7 Perfmon Counter 0 

DF7H 3575 | MSR_C7_PMON_CTR1 Package Uncore C-box 7 Perfmon Counter 1 

DF8H 3576 | MSR_C7_PMON_CTR2 Package Uncore C-box 7 Perfmon Counter 2 

DF9SH 3577 | MSR_C7_PMON_CTR3 Package Uncore C-box 7 Perfmon Counter 3 


Vol.4 2-197 


MODEL-SPECIFIC REGISTERS (MSRS) 


Z12 
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MSRS IN THE 3RD GENERATION INTEL® CORE™ PROCESSOR FAMILY 
(BASED ON INTEL® MICROARCHITECTURE CODE NAME IVY BRIDGE) 


The 3rd generation Intel® Core™ processor family and the Intel® Xeon® processor E3-1200v2 product family 
(based on Intel microarchitecture code name Ivy Bridge) support the MSR interfaces listed in Table 2-20, Table 
2-21, Table 2-22, and Table 2-25. These processors have a CPUID signature with DisplayFamily_DisplayModel of 


Table 2-25. Additional MSRs Supported by 3rd Generation Intel® Core™ Processors 


(based on Intel® microarchitecture code name Ivy Bridge) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


CEH 


206 


MSR_PLATFORM_INFO 


Package 


Platform Information 


Contains power management and other model 
specific features enumeration. See http://biosbits.org. 


7:0 


Reserved 


15:8 


Package 


Maximum Non-Turbo Ratio (R/O) 


This is the ratio of the frequency that invariant TSC 
runs at. Frequency = ratio * 100 MHz. 


27:16 
28 


Package 


Reserved 


Programmable Ratio Limit for Turbo Mode (R/O) 


When set to 1, indicates that Programmable Ratio 
Limit for Turbo mode is enabled. When set to 0, 
indicates Programmable Ratio Limit for Turbo mode is 
disabled. 


29 


Package 


Programmable TDP Limit for Turbo Mode (R/O) 


When set to 1, indicates that TDP Limit for Turbo 
mode is programmable. When set to 0, indicates that 
TDP Limit for Turbo mode is not programmable. 


31:30 


Reserved 


32 


Package 


Low Power Mode Support (LPM) (R/O) 


When set to 1, indicates that LPM is supported. When 
set to 0, indicates LPM is not supported. 


34:33 


Package 


Number of ConfigTDP Levels (R/O) 
00: Only Base TDP level available. 

01: One additional TDP level available. 
O2: Two additional TDP level available. 
03: Reserved 


39:35 


Reserved 


47:40 


Package 


Maximum Efficiency Ratio (R/O) 


This is the minimum ratio (maximum efficiency) that 
the processor can operate, in units of 1O0MHz. 


55:48 


Package 


Minimum Operating Ratio (R/O) 


Contains the minimum supported operating ratio in 
units of 100 MHz. 


63:56 


Reserved 
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Table 2-25. Additional MSRs Supported by 3rd Generation Intel® Core™ Processors 
(based on Intel® microarchitecture code name Ivy Bridge) (Contd.) 


Register 

Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
E2H 226 | MSR_PKG_CST_CONFIG_CONTROL Core C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


See http://biosbits.org. 


2:0 Package C-State Limit (R/W) 


Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. 

The default is set as factory-configured package C- 

state limit. 


The following C-state code name encodings are 
supported: 


00Ob: CO/C1 (no package C-sate support) 

001b: C2 

010b: C6 no retention 

011b: C6 retention 

100b: C7 

101b: C7s 

111: No package C-state limit. 

Note: This field cannot be used to limit package C- 


State to C3. 
9:3 Reserved 
10 I/O MWAIT Redirection Enable (R/W) 


When set, will map IO_read instructions sent to IO 
register specified by MSR_PMG_IO_CAPTURE_BASE 
to MWAIT instructions. 


14:11 Reserved 

15 CFG Lock (R/WO) 
When set, locks bits 15:0 of this register until next 
reset. 

24:16 Reserved 

25 C3 State Auto Demotion Enable (R/W) 


When set, the processor will conditionally demote 
C6/C7 requests to C3 based on uncore auto-demote 
information. 


26 C1 State Auto Demotion Enable (R/W) 


When set, the processor will conditionally demote 
C3/C6/C7 requests to C1 based on uncore auto- 
demote information. 


27 Enable C3 Undemotion (R/W) 
When set, enables undemotion from demoted C3. 
28 Enable C1 Undemotion (R/W) 


When set, enables undemotion from demoted C1. 


Vol.4 2-199 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-25. Additional MSRs Supported by 3rd Generation Intel® Core™ Processors 
(based on Intel® microarchitecture code name Ivy Bridge) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
63:29 Reserved 
639H | 1593 | MSR_PPO_ENERGY_STATUS Package PPO Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
648H | 1608 | MSR_CONFIG_TDP_NOMINAL Package Base TDP Ratio (R/O) 
7:0 Config_TDP_Base 
Base TDP level ratio to be used for this specific 
processor (in units of 100 MHz). 
63:8 Reserved 
649H 1609 | MSR_CONFIG_TDP_LEVEL1 Package ConfigTDP Level 1 ratio and power level (R/O) 
14:0 PKG_TDP_LVL1 
Power setting for ConfigTDP Level 1. 
15 Reserved 
23:16 Config_TDP_LVL1_Ratio 
ConfigTDP level 1 ratio to be used for this specific 
processor. 
31:24 Reserved 
46:32 PKG_MAX_PWR_LVL1 
Max Power setting allowed for ConfigTDP Level 1. 
47 Reserved 
62:48 PKG_MIN_PWR_LVL1 
MIN Power setting allowed for ConfigTDP Level 1. 
63 Reserved 
64AH 1610 | MSR_CONFIG_TDP_LEVEL2 Package ConfigTDP Level 2 ratio and power level (R/O) 
14:0 PKG_TDP_LVL2 
Power setting for ConfigTDP Level 2. 
15 Reserved 
23:16 Config_TDP_LVL2_Ratio 
ConfigTDP level 2 ratio to be used for this specific 
processor. 
31:24 Reserved 
46:32 PKG_MAX_PWR_LVL2 
Max Power setting allowed for ConfigTDP Level 2. 
47 Reserved 
62:48 PKG_MIN_PWR_LVL2 
MIN Power setting allowed for ConfigTDP Level 2. 
63 Reserved 
64BH | 1611 | MSR_CONFIG_TDP_CONTROL Package ConfigTDP Control (R/W) 
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Table 2-25. Additional MSRs Supported by 3rd Generation Intel® Core™ Processors 
(based on Intel® microarchitecture code name Ivy Bridge) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
1:0 TDP_LEVEL (RW/L) 
System BIOS can program this field. 
30:2 Reserved. 
31 Config_TDP_Lock (RW/L) 
When this bit is set, the content of this register is 
locked until a reset. 
63:32 Reserved 
64CH | 1612 | MSR_TURBO_ACTIVATION_RATIO Package ConfigTDP Control (R/W) 
7:0 MAX_NON_TURBO_RATIO (RW/L) 
System BIOS can program this field. 
30:8 Reserved 
31 TURBO_ACTIVATION_RATIO_Lock (RW/L) 
When this bit is set, the content of this register is 
locked until a reset. 
63:32 Reserved 
See Table 2-20, Table 2-21 and Table 2-22 for other MSR definitions applicable to processors with CPUID signature O6_3AH. 


2.12.1 MSRs In Intel® Xeon® Processor E5 v2 Product Family (Based on Ivy Bridge-€ 
Microarchitecture) 

Table 2-26 lists model-specific registers (MSRs) that are specific to the Intel® Xeon® Processor E5 v2 Product 

Family (based on Ivy Bridge-E microarchitecture). These processors have a CPUID signature with 


DisplayFamily_DisplayModel of 06_3EH, see Table 2-1. These processors supports the MSR interfaces listed in 
Table 2-20, and Table 2-26. 


Table 2-26. MSRs Supported by Intel® Xeon® Processors E5 v2 Product Family (based on Ivy Bridge-E 
microarchitecture) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
4€H 78 MSR_PPIN_CTL Package Protected Processor Inventory Number Enable Control 
(R/W) 
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Table 2-26. MSRs Supported by Intel® Xeon® Processors E5 v2 Product Family (based on Ivy Bridge-E 


microarchitecture) (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


4FH 


79 


LockOut (R/WO) 


If O, indicates that further writes to MSR_PPIN_CTL is 
allowed. 

If 1, indicates that further writes to MSR_PPIN_CTL is 
disallowed. Writing 1 to this bit is only permitted if the 
Enable_PPIN bit is clear. 

The Privileged System Software Inventory Agent 
should read MSR_PPIN_CTL[bit 1] to determine if 
MSR_PPIN is accessible. 

The Privileged System Software Inventory Agent is not 
expected to write to this MSR. 


Enable_PPIN (R/w) 


If 1, indicates that MSR_PPIN is accessible using 
RDMSR. 


If 0, indicates that MSR_PPIN is inaccessible using 
RDMSR. Any attempt to read MSR_PPIN will cause #GP. 


63:2 


MSR_PPIN 


Package 


Reserved 


Protected Processor Inventory Number (R/O) 


63:0 


Protected Processor Inventory Number (R/O) 


A unique value within a given CPUID 
family/model/stepping signature that a privileged 
inventory initialization agent can access to identify 
each physical processor, when access to MSR_PPIN is 
enabled. Access to MSR_PPIN is permitted only if 
MSR_PPIN_CTL[bits 1:0] = ‘10b’. 


CEH 


206 


MSR_PLATFORM_INFO 


Package 


Platform Information 


Contains power management and other model specific 
features enumeration. See http://biosbits.org. 


7:0 


Reserved 


15:8 


Package 


Maximum Non-Turbo Ratio (R/O) 


This is the ratio of the frequency that invariant TSC 
runs at. Frequency = ratio * 100 MHz. 


22:16 


Reserved 


23 


Package 


PPIN_CAP (R/O) 


When set to 1, indicates that Protected Processor 
Inventory Number (PPIN) capability can be enabled for 
a privileged system inventory agent to read PPIN from 
MSR_PPIN. 


When set to O, PPIN capability is not supported. An 
attempt to access MSR_PPIN_CTL or MSR_PPIN will 
cause #GP. 


27:24 


Reserved 
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Table 2-26. MSRs Supported by Intel® Xeon® Processors E5 v2 Product Family (based on Ivy Bridge-E 
microarchitecture) (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


28 


Package 


Programmable Ratio Limit for Turbo Mode (R/O) 

When set to 1, indicates that Programmable Ratio Limit 
for Turbo mode is enabled. When set to 0, indicates 
Programmable Ratio Limit for Turbo mode is disabled. 


29 


Package 


Programmable TDP Limit for Turbo Mode (R/O) 


When set to 1, indicates that TDP Limit for Turbo mode 
is programmable. When set to O, indicates TDP Limit for 
Turbo mode is not programmable. 


30 


Package 


Programmable T] OFFSET (R/O) 


When set to 1, indicates that 
MSR_TEMPERATURE_TARGET.[27:24] is valid and 
writable to specify a temperature offset. 


39:31 
47:40 


Package 


Reserved 


Maximum Efficiency Ratio (R/O) 


This is the minimum ratio (maximum efficiency) that 
the processor can operate, in units of 1OOMHz. 


63:48 


Reserved 


€2H 


226 


MSR_PKG_CST_CONFIG_CONTROL 


Core 


C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 


See http://biosbits.org. 


2:0 


Package C-State Limit (R/W) 


Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. 

The default is set as factory-configured package C- 

state limit. 


The following C-state code name encodings are 
supported: 


OOOb: CO/C1 (no package C-sate support) 
001b: C2 

010b: C6 no retention 

011b: C6 retention 

100b: C7 

101b: C7s 

111: No package C-state limit. 


Note: This field cannot be used to limit package C-state 
to C3. 


9:3 


Reserved 


10 


I/O MWAIT Redirection Enable (R/W) 


When set, will map IO_read instructions sent to IO 
register specified by MSR_PMG_IO_CAPTURE_BASE to 
MWAIT instructions. 
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Table 2-26. MSRs Supported by Intel® Xeon® Processors E5 v2 Product Family (based on Ivy Bridge-E 
microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
14:11 Reserved 
15 CFG Lock (R/WO) 
When set, locks bits 15:0 of this register until next 
reset. 
63:16 Reserved 
179H 377 | IA32_MCG_CAP Thread Global Machine Check Capability (R/O) 
7:0 Count 
8 MCG_CTL_P 
9 MCG_EXT_P 
10 MCP_CMCI_P 
11 MCG_TES_P 
15:12 Reserved 
23:16 MCG_EXT_CNT 
24 MCG_SER_P 
25 Reserved 
26 MCG_ELOG_P 
63:27 Reserved 
17FH 383 | MSR_ERROR_CONTROL Package MC Bank Error Configuration (R/W) 
0 Reserved 
1 MemeError Log Enable (R/W) 
When set, enables IMC status bank to log additional info 
in bits 36:32. 
63:2 Reserved 
1A2H 418 | MSR_TEMPERATURE_TARGET Package Temperature Target 
15:0 Reserved 
23:16 Temperature Target (RO) 
The minimum temperature at which PROCHOT# will be 
asserted. The value is degrees C. 
27:24 TCC Activation Offset (R/W) 
Specifies a temperature offset in degrees C from the 
temperature target (bits 23:16). PROCHOT# will assert 
at the offset target temperature. Write is permitted 
only if MSR_PLATFORM_INFO.[30] is set. 
63:28 Reserved 
1AEH 430 |MSR_TURBO_RATIO_LIMIT1 Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 9C 
Maximum turbo ratio limit of 9 core active. 
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Table 2-26. MSRs Supported by Intel® Xeon® Processors E5 v2 Product Family (based on Ivy Bridge-E 
microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
15:8 Package Maximum Ratio Limit for 10C 
Maximum turbo ratio limit of 10 core active. 
23:16 Package Maximum Ratio Limit for 11C 
Maximum turbo ratio limit of 11 core active. 
31:24 Package Maximum Ratio Limit for 12C 
Maximum turbo ratio limit of 12 core active. 
63:32 Reserved 
285H 645 | IA32_MC5_CTL2 Package See Table 2-2. 
286H 646 | IA32_MC6_CTL2 Package See Table 2-2. 
287H 647 | IA32_MC7_CTL2 Package See Table 2-2. 
288H 648 | IA32_MC8_CTL2 Package See Table 2-2. 
289H 649 | IA32_MC9_CTL2 Package See Table 2-2. 
28AH 650 | IA32_MC10_CTL2 Package See Table 2-2. 
28BH 651 ‘| IA32_MC11_CTL2 Package See Table 2-2. 
28CH 652 | IA32_MC12_CTL2 Package See Table 2-2. 
28DH 653 | IA32_MC13_CTL2 Package See Table 2-2. 
28€H 654 | IA32_MC14_CTL2 Package See Table 2-2. 
28FH 655 | IA32_MC15_CTL2 Package See Table 2-2. 
290H 656 | IA32_MC16_CTL2 Package See Table 2-2. 
291H 657 | IA32_MC17_CTL2 Package See Table 2-2. 
292H 658 | IA32_MC18_CTL2 Package See Table 2-2. 
293H 659 | IA32_MC19_CTL2 Package See Table 2-2. 
294H 660 | IA32_MC20_CTL2 Package See Table 2-2. 
295H 661 | IA32_MC21_CTL2 Package See Table 2-2. 
296H 662 | IA32_MC22_CTL2 Package See Table 2-2. 
297H 663 | IA32_MC23_CTL2 Package See Table 2-2. 
298H 664 | IA32_MC24_CTL2 Package See Table 2-2. 
299H 665 | IA32_MC25_CTL2 Package See Table 2-2. 
29AH 666 | IA32_MC26_CTL2 Package See Table 2-2. 
29BH 667 | IA32_MC27_CTL2 Package See Table 2-2. 
29CH 668 | IA32_MC28_CTL2 Package See Table 2-2. 
414H | 1044 | IA32_MC5_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
415H | 1045 | 1A32_MC5_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
416H | 1046 | 1A32_MC5_ADDR Padkace Bank MC5 reports MC errors from the Intel QP! module. 
417H | 1047 | IA32_MC5_MISC Package 
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Table 2-26. MSRs Supported by Intel® Xeon® Processors E5 v2 Product Family (based on Ivy Bridge-E 


microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

418H | 1048 | 1IA32_MC6_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
419H | 1049 |1A32_MC6_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC6 reports MC errors from the integrated I/O 
41AH | 1050 | 1A32_MC6_ADDR Package module. 
41BH | 1051 | 1A32_MC6_MISC Package 
41CH 1052 | IA32_MC7_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
41DH | 1053 | 1A32_MC7_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC7 and MC 8 report MC errors from the two 
41E€H | 1054 | IA32_MC7_ADDR Package home agents. 
41FH | 1055 | IA32_MC7_MISC Package 
420H | 1056 | IA32_MC8_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
421H | 1057 | 1A32.MC8_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC7 and MC 8 report MC errors from the two 
422H | 1058 | 1IA32_MC8_ADDR Package home agents. 
423H | 1059 | 1IA32_MC8_MISC Package 
424H | 1060 | IA32_MC9_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
425H | 1061 | 1A32_MC9_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
426H 1062 | IA32_MC9_ADDR Package channel of the integrated memory controllers. 
427H | 1063 | 1IA32_MC9_MISC Package 
428H | 1064 | IA32_MC10_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
429H | 1065 | 1A32_MC10.STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
42AH 1066 | IA32_MC10_ADDR Package channel of the integrated memory controllers. 
42BH | 1067 | IA32_MC10_MISC Package 
42CH | 1068 | IA32_MC11_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
42DH 1069 | IA32_MC11_STATUS Package Bank MC11 reports MC errors from a specific channel 
42€H 1070 | 1A32_MC11_ADDR Package of the integrated memory controller. 
42FH 1071 | IA32_MC11_MISC Package 
430H | 1072 | 1A32_MC12_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
431H | 1073 | 1A32.MC12. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
432H 1074 | |A32_MC12_ADDR Package channel of the integrated memory controllers. 
433H | 1075 | 1A32_MC12_MISC Package 
434H | 1076 | 1A32_MC13_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
435H | 1077 | 1A32_MC13. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
436H 1078 | |A32_MC13_ADDR Package channel of the integrated memory controllers. 
437H | 1079 | 1A32_MC13_MISC Package 
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Table 2-26. MSRs Supported by Intel® Xeon® Processors E5 v2 Product Family (based on Ivy Bridge-E 
microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

438H | 1080 | IA32_MC14_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
439H | 1081 |1A32.MC14. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 16 report MC errors from each 
43AH 1082 | IA32_MC14_ADDR Package channel of the integrated memory controllers. 
43BH | 1083 | IA32_MC14_MISC Package 
43CH | 1084 | IA32_MC15_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
430H | 1085 | 1A32.MC15. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
43H 1086 | IA32_MC15_ADDR Package channel of the integrated memory controllers. 
43FH | 1087 | IA32_MC15_MISC Package 
440H | 1088 | IA32_MC16_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
441H | 1089 | 1A32.MC16. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 16 report MC errors from each 
442H 1090 | IA32_MC16_ADDR Package channel of the integrated memory controllers. 
443H | 1091 | IA32_MC16_MISC Package 
444H | 1092 | IA32_MC17_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
445H | 1093 | 1A32_MC17_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC17 reports MC errors from a specific CBo (core 
446H 1094 | IA32_MC17_ADDR Package broadcast) and its corresponding slice of L3. 
447H | 1095 | 1IA32_MC17_MISC Package 
448H | 1096 | IA32_MC18_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
449H | 1097 | 1A32_MC18_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC18 reports MC errors from a specific CBo (core 
44AH 1098 | IA32_MC18_ADDR Package broadcast) and its corresponding slice of L3. 
44BH | 1099 | IA32_MC18_MISC Package 
44CH | 1100 | IA32_MC19_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
44pH | 1101 | 1A32_MC19_ STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC19 reports MC errors from a specific CBo (core 
44€H 1102 | 1A32_MC19_ADDR Package broadcast) and its corresponding slice of L3. 
44FH | 1103 | IA32_MC19_MISC Package 
450H | 1104 | IA32_MC20_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
451H 1105 | |IA32_MC20_STATUS Package Bank MC20 reports MC errors from a specific CBo (core 
452H 1106 | 1A32_MC20_ADDR Package broadcast) and its corresponding slice of L3. 
453H | 1107 | IA32_MC20_MISC Package 
454H | 1108 | IA32_MC21_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
455H | 1109 | 1A32.MC21_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC21 reports MC errors from a specific CBo (core 
456H 1110 | IA32_MC21_ADDR Package broadcast) and its corresponding slice of L3. 
457H | 1111 | 1A32_MC21_MISC Package 
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Table 2-26. MSRs Supported by Intel® Xeon® Processors E5 v2 Product Family (based on Ivy Bridge-E 
microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

458H | 1112 | 1A32_MC22_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
459H | 1113 | 1A32.MC22. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC22 reports MC errors from a specific CBo (core 
45AH 1114 | IA32_MC22_ADDR Package broadcast) and its corresponding slice of L3. 
45BH | 1115 | 1A32_MC22_MISC Package 
45CH | 1116 | IA32_MC23_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
45DH | 1117 | 1A32.MC23. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC23 reports MC errors from a specific CBo (core 
45€H 1118 | IA32_MC23_ADDR Package broadcast) and its corresponding slice of L3. 
45FH | 1119 | IA32_MC23_MISC Package 
460H | 1120 | IA32_MC24 CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
461H | 1121 | 1A32.MC24. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC24 reports MC errors from a specific CBo (core 
462H 1122 | 1A32_MC24_ADDR Package broadcast) and its corresponding slice of L3. 
463H | 1123 | 1A32_MC24 MISC Package 
464H | 1124 | 1A32_MC25_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
465H | 1125 | 1A32.MC25. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC25 reports MC errors from a specific CBo (core 
466H 1126 | IA32_MC25_ADDR Package broadcast) and its corresponding slice of L3. 
467H | 1127 | 1A32_MC2MISC Package 
468H | 1128 | 1IA32_MC26_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
469H | 1129 | 1A32_MC26. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC26 reports MC errors from a specific CBo (core 
46AH 1130 | IA32_MC26_ADDR Package broadcast) and its corresponding slice of L3. 
46BH | 1131 | 1A32_MC26_MISC Package 
46CH | 1132 | IA32_MC27_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
46DH | 1133 | 1A32.MC27_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC27 reports MC errors from a specific CBo (core 
46H 1134 | 1A32_MC27_ADDR Package broadcast) and its corresponding slice of L3. 
46FH 1135 | IA32_MC27_MISC Package 
470H | 1136 | 1A32_MC28_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
471H | 1137 | 1A32.MC28_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC28 reports MC errors from a specific CBo (core 
472H 1138 | |A32_MC28_ADDR Package broadcast) and its corresponding slice of L3. 
473H | 1139 | 1A32_MC28_MISC Package 
613H | 1555 |MSR_PKG_PERF_STATUS Package Package RAPL Perf Status (R/O) 
618H | 1560 | MSR_DRAM_POWER_LIMIT Package DRAM RAPL Power Limit Control (R/W) 

See Section 14.10.5, “DRAM RAPL Domain.” 
619H | 1561 |MSR_DRAM_ENERGY_STATUS Package DRAM Energy Status (R/O) 

See Section 14.10.5, “DRAM RAPL Domain.” 
61BH 1563 | MSR_DRAM_PERF_STATUS Package DRAM Performance Throttling Status (R/O) 

See Section 14.10.5, “DRAM RAPL Domain.” 
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Table 2-26. MSRs Supported by Intel® Xeon® Processors E5 v2 Product Family (based on Ivy Bridge-E 
microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
61CH | 1564 | MSR_DRAM_POWER_INFO Package DRAM RAPL Parameters (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 
639H | 1593 | MSR_PPO_ENERGY_STATUS Package PPO Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 


See Table 2-20, for other MSR definitions applicable to Intel Xeon processor E5 v2 with CPUID signature O6_3EH. 


2.12.2 


Additional MSRs Supported by Intel® Xeon® Processor E7 v2 Family 


Intel® Xeon® processor E7 v2 family (based on Ivy Bridge-E microarchitecture) with CPUID 
DisplayFamily_DisplayModel signature 06_3EH supports the MSR interfaces listed in Table 2-20, Table 2-26, and 


Table 2-27. 
Table 2-27. Additional MSRs Supported by Intel® Xeon® Processor E7 v2 Family 
with DisplayFamily_DisplayModel Signature 06_3EH 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
3AH 58 IA32_FEATURE_CONTROL Thread Control Features in Intel 64 Processor (R/W) 
See Table 2-2. 

0 Lock (R/WL) 
1 Enable VMX Inside SMX Operation (R/WL) 
2 Enable VMX Outside SMX Operation (R/WL) 
14:8 SENTER Local Functions Enables (R/WL) 
15 SENTER Global Functions Enable (R/WL) 
63:16 Reserved 

179H 377 | IA32_MCG_CAP Thread Global Machine Check Capability (R/O) 
7:0 Count 
8 MCG_CTL_P 
9 MCG_EXT_P 
10 MCP_CMCI_P 
11 MCG_TES_P 
15:12 Reserved 
23:16 MCG_EXT_CNT 
24 MCG_SER_P 
63:25 Reserved 

17AH 378 | IA32_MCG_STATUS Thread Global Machine Check Status (R/WO) 
0 RIPV 
1 EIPV 


Vol.4 2-209 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-27. Additional MSRs Supported by Intel® Xeon® Processor E7 v2 Family 
with DisplayFamily_DisplayModel Signature 06_3E€H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
2 MCIP 
3 LMCE Signaled 
63:4 Reserved 
1AEH 430 |MSR_TURBO_RATIO_LIMIT1 Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 9C 
Maximum turbo ratio limit of 9 core active. 
15:8 Package Maximum Ratio Limit for 10C 
Maximum turbo ratio limit of 10core active. 
23:16 Package Maximum Ratio Limit for 11C 
Maximum turbo ratio limit of 11 core active. 
31:24 Package Maximum Ratio Limit for 12C 
Maximum turbo ratio limit of 12 core active. 
39:32 Package Maximum Ratio Limit for 13C 
Maximum turbo ratio limit of 13 core active. 
47:40 Package Maximum Ratio Limit for 14C 
Maximum turbo ratio limit of 14 core active. 
55:48 Package Maximum Ratio Limit for 15C 
Maximum turbo ratio limit of 15 core active. 
62:56 Reserved 
63 Package Semaphore for Turbo Ratio Limit Configuration 
If 1, the processor uses override configuration! specified 
in MSR_TURBO_RATIO_LIMIT and 
MSR_TURBO_RATIO_LIMIT1. 
If O, the processor uses factory-set configuration 
(Default). 
29DH 669 | IA32_MC29_CTL2 Package See Table 2-2. 
29€H 670 | IA32_MC30_CTL2 Package See Table 2-2. 
29FH 671 | IA32_MC31_CTL2 Package See Table 2-2. 
3F1H 1009 | MSR_PEBS_ENABLE Thread See Section 18.3.1.1.1, “Processor Event Based Sampling 
(PEBS).” 
0 Enable PEBS on IA32_PMCO (R/W) 
1 Enable PEBS on IA32_PMC1 (R/W) 
2 Enable PEBS on IA32_PMC2 (R/W) 
3 Enable PEBS on IA32_PMC3 (R/W) 
31:4 Reserved 
32 Enable Load Latency on I[A32_PMCO (R/W) 
33 Enable Load Latency on IA32_PMC1 (R/W) 
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Table 2-27. Additional MSRs Supported by Intel® Xeon® Processor E7 v2 Family 
with DisplayFamily_DisplayModel Signature 06_3E€H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
34 Enable Load Latency on IA32_PMC2 (R/W) 
35 Enable Load Latency on IA32_PMC3 (R/W) 
63:36 Reserved 
41BH | 1051 | 1A32_MC6_MISC Package Misc MAC Information of Integrated I/0 (R/O) 
See Section 15.3.2.4. 
5:0 Recoverable Address LSB 
8:6 Address Mode 
15:9 Reserved 
31:16 PCI Express Requestor ID 
39:32 PCI Express Segment Number 
63:32 Reserved 
474H | 1140 | 1IA32_MC29_ CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
475H | 1141 | 1A32.MC29_ STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Bank MC29 reports MC errors from a specific CBo (core 
476H 1142 | 1A32_MC29_ADDR Package broadcast) and its corresponding slice of L3. 
477H | 1143 | 1A32_MC29_ MISC Package 
478H | 1144 | IA32_MC30_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
479H | 1145 | 1A32_MC30.STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Bank MC30 reports MC errors from a specific CBo (core 
47AH 1146 | IA32_MC30_ADDR Package broadcast) and its corresponding slice of L3. 
47BH | 1147 | 1A32_MC30_MISC Package 
47CH | 1148 | IA32_MC31_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
47DH | 1149 | 1A32_MC31_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Bank MC31 reports MC errors from a specific CBo (core 
47€H 1150 | IA32_MC31_ADDR Package broadcast) and its corresponding slice of L3. 
47FH | 1147 | IA32_MC31_MISC Package 
See Table 2-20, Table 2-26 for other MSR definitions applicable to Intel Xeon processor E7 v2 with CPUID signature O06_3AH. 
NOTES: 


1. An override configuration lower than the factory-set configuration is always supported. An override configuration higher than the 
factory-set configuration is dependent on features specific to the processor and the platform. 


2.12.3. Additional Uncore PMU MSRs in the Intel® Xeon® Processor €5 v2 and €7 v2 Families 


Intel Xeon Processor E5 v2 and E7 v2 families are based on the Ivy Bridge-E microarchitecture. The MSR-based 
uncore PMU interfaces are listed in Table 2-24 and Table 2-28. For complete detail of the uncore PMU, refer to Intel 
Xeon Processor E5 v2 Product Family Uncore Performance Monitoring Guide. These processors have a CPUID signa- 
ture with DisplayFamily_DisplayModel of 06_3EH. 
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Table 2-28. Uncore PMU MSRs in Intel® Xeon® Processor E5 v2 and E7 v2 Families 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

COOH 3072 | MSR_PMON_GLOBAL_CTL Package Uncore Perfmon Per-Socket Global Control 

CO1H 3073 | MSR_PMON_GLOBAL_STATUS Package Uncore Perfmon Per-Socket Global Status 

CO6H 3078 | MSR_PMON_GLOBAL_CONFIG Package Uncore Perfmon Per-Socket Global Configuration 

C15H 3093 | MSR_U_PMON_BOX_STATUS Package Uncore U-box Perfmon U-Box Wide Status 

C35H 3125 | MSR_PCU_PMON_BOX_STATUS Package Uncore PCU Perfmon Box Wide Status 

D1AH | 3354 | MSR_CO_PMON_BOX_FILTER1 Package Uncore C-Box 0 Perfmon Box Wide Filter1 

D3AH | 3386 | MSR_C1_PMON_BOX_FILTER1 Package Uncore C-Box 1 Perfmon Box Wide Filter1 

D5AH | 3418 | MSR_C2_PMON_BOX_FILTER1 Package Uncore C-Box 2 Perfmon Box Wide Filter1 

D7AH | 3450 | MSR_C3_PMON_BOX_FILTER1 Package Uncore C-Box 3 Perfmon Box Wide Filter1 

DSAH | 3482 | MSR_C4_PMON_BOX_FILTER1 Package Uncore C-Box 4 Perfmon Box Wide Filter1 

DBAH | 3514 | MSR_C5_PMON_BOX_FILTER1 Package Uncore C-Box 5 Perfmon Box Wide Filter1 

DDAH | 3546 | MSR_C6_PMON_BOX_FILTER1 Package Uncore C-Box 6 Perfmon Box Wide Filter1 

DFAH 3578 | MSR_C7_PMON_BOX_FILTER1 Package Uncore C-Box 7 Perfmon Box Wide Filter1 

E04H 3588 | MSR_C8_PMON_BOX_CTL Package Uncore C-Box 8 Perfmon Local Box Wide Control 

€10H 3600 | MSR_C8_PMON_EVNTSELO Package Uncore C-Box 8 Perfmon Event Select for C-Box 8 
Counter 0 

€11H | 3601 | MSR_C8_PMON_EVNTSEL1 Package Uncore C-Box 8 Perfmon Event Select for C-Box 8 
Counter 1 

E€12H 3602 | MSR_C8_PMON_EVNTSEL2 Package Uncore C-Box 8 Perfmon Event Select for C-Box 8 
Counter 2 

€13H | 3603 | MSR_C8_PMON_EVNTSEL3 Package Uncore C-Box 8 Perfmon Event Select for C-Box 8 
Counter 3 

E14H 3604 | MSR_C8_PMON_BOX_FILTER Package Uncore C-Box 8 Perfmon Box Wide Filter 

€16H 3606 | MSR_C8_PMON_CTRO Package Uncore C-Box 8 Perfmon Counter 0 

€17H 3607 | MSR_C8_PMON_CTR1 Package Uncore C-Box 8 Perfmon Counter 1 

€18H 3608 | MSR_C8_PMON_CTR2 Package Uncore C-Box 8 Perfmon Counter 2 

€19H 3609 | MSR_C8_PMON_CTR3 Package Uncore C-Box 8 Perfmon Counter 3 

E1AH 3610 | MSR_C8_PMON_BOX_FILTER1 Package Uncore C-Box 8 Perfmon Box Wide Filter1 

E24H 3620 | MSR_C9_PMON_BOX_CTL Package Uncore C-Box 9 Perfmon Local Box Wide Control 

€30H 3632 | MSR_C9_PMON_EVNTSELO Package Uncore C-Box 9 Perfmon Event Select for C-box 9 
Counter 0 

€31H 3633 | MSR_C9_PMON_EVNTSEL1 Package Uncore C-Box 9 Perfmon Event Select for C-box 9 
Counter 1 

€32H 3634 | MSR_C9_PMON_EVNTSEL2 Package Uncore C-Box 9 Perfmon Event Select for C-box 9 
Counter 2 

€33H 3635 | MSR_C9_PMON_EVNTSEL3 Package Uncore C-Box 9 Perfmon Event Select for C-box 9 
Counter 3 

E€34H 3636 | MSR_C9_PMON_BOX_FILTER Package Uncore C-Box 9 Perfmon Box Wide Filter 

€36H 3638 | MSR_C9_PMON_CTRO Package Uncore C-Box 9 Perfmon Counter O 
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Table 2-28. Uncore PMU MSRs in Intel® Xeon® Processor €5 v2 and E7 v2 Families (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

€37H 3639 | MSR_C9_PMON_CTR1 Package Uncore C-Box 9 Perfmon Counter 1 

E€38H 3640 | MSR_C9_PMON_CTR2 Package Uncore C-Box 9 Perfmon Counter 2 

€39H 3641 | MSR_C9_PMON_CTR3 Package Uncore C-Box 9 Perfmon Counter 3 

E3AH 3642 | MSR_C9_PMON_BOX_FILTER1 Package Uncore C-Box 9 Perfmon Box Wide Filter1 

E44H 3652 | MSR_C10_PMON_BOX_CTL Package Uncore C-Box 10 Perfmon Local Box Wide Control 

€50H 3664 | MSR_C10_PMON_EVNTSELO Package Uncore C-Box 10 Perfmon Event Select for C-Box 
10 Counter 0 

€51H 3665 | MSR_C10_PMON_EVNTSEL1 Package Uncore C-Box 10 Perfmon Event Select for C-Box 
10 Counter 1 

€52H 3666 | MSR_C10_PMON_EVNTSEL2 Package Uncore C-Box 10 Perfmon Event Select for C-Box 
10 Counter 2 

€53H 3667 | MSR_C10_PMON_EVNTSEL3 Package Uncore C-Box 10 Perfmon Event Select for C-Box 
10 Counter 3 

E€54H 3668 | MSR_C10_PMON_BOX_FILTER Package Uncore C-Box 10 Perfmon Box Wide Filter 

€56H 3670 | MSR_C10_PMON_CTRO Package Uncore C-Box 10 Perfmon Counter O 

€57H 3671 | MSR_C10_PMON_CTR1 Package Uncore C-Box 10 Perfmon Counter 1 

€58H 3672 | MSR_C10_PMON_CTR2 Package Uncore C-Box 10 Perfmon Counter 2 

€59H 3673 | MSR_C10_PMON_CTR3 Package Uncore C-Box 10 Perfmon Counter 3 

E5AH 3674 | MSR_C10_PMON_BOX_FILTER1 Package Uncore C-Box 10 Perfmon Box Wide Filter1 

€64H 3684 | MSR_C11_PMON_BOX_CTL Package Uncore C-Box 11 Perfmon Local Box Wide Control 

€70H 3696 | MSR_C11_PMON_EVNTSELO Package Uncore C-Box 11 Perfmon Event Select for C-Box 
11 Counter 0 

€71H 3697 | MSR_C11_PMON_EVNTSEL1 Package Uncore C-Box 11 Perfmon Event Select for C-Box 
11 Counter 1 

E€72H 3698 | MSR_C11_PMON_EVNTSEL2 Package Uncore C-Box 11 Perfmon Event Select for C-Box 
11 Counter 2 

€73H 3699 | MSR_C11_PMON_EVNTSEL3 Package Uncore C-Box 11 Perfmon Event Select for C-Box 
11 Counter 3 

E€74H 3700 | MSR_C11_PMON_BOX_FILTER Package Uncore C-Box 11 Perfmon Box Wide Filter 

€76H 3702 | MSR_C11_PMON_CTRO Package Uncore C-Box 11 Perfmon Counter O 

€77H 3703 | MSR_C11_PMON_CTR1 Package Uncore C-Box 11 Perfmon Counter 1 

€78H 3704 | MSR_C11_PMON_CTR2 Package Uncore C-Box 11 Perfmon Counter 2 

€79H 3705 | MSR_C11_PMON_CTR3 Package Uncore C-Box 11 Perfmon Counter 3 

E7AH 3706 | MSR_C11_PMON_BOX_FILTER1 Package Uncore C-Box 11 Perfmon Box Wide Filter1 

E84H 3716 | MSR_C12_PMON_BOX_CTL Package Uncore C-Box 12 Perfmon Local Box Wide Control 

E90H 3728 | MSR_C12_PMON_EVNTSELO Package Uncore C-Box 12 Perfmon Event Select for C-Box 
12 Counter 0 

€91H 3729 | MSR_C12_PMON_EVNTSEL1 Package Uncore C-Box 12 Perfmon Event Select for C-Box 
12 Counter 1 
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Table 2-28. Uncore PMU MSRs in Intel® Xeon® Processor E5 v2 and E7 v2 Families (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

E92H 3730 | MSR_C12_PMON_EVNTSEL2 Package Uncore C-Box 12 Perfmon Event Select for C-Box 
12 Counter 2 

€93H | 3731 | MSR_C12_PMON_EVNTSEL3 Package Uncore C-Box 12 Perfmon Event Select for C-Box 
12 Counter 3 

E94H 3732 | MSR_C12_PMON_BOX_FILTER Package Uncore C-Box 12 Perfmon Box Wide Filter 

E96H 3734 | MSR_C12_PMON_CTRO Package Uncore C-Box 12 Perfmon Counter 0 

€97H 3735 | MSR_C12_PMON_CTR1 Package Uncore C-Box 12 Perfmon Counter 1 

€98H 3736 | MSR_C12_PMON_CTR2 Package Uncore C-Box 12 Perfmon Counter 2 

E99H 3737 | MSR_C12_PMON_CTR3 Package Uncore C-Box 12 Perfmon Counter 3 

ESAH 3738 | MSR_C12_PMON_BOX_FILTER1 Package Uncore C-Box 12 Perfmon Box Wide Filter1 

EA4H 3748 | MSR_C13_PMON_BOX_CTL Package Uncore C-Box 13 Perfmon Local Box Wide Control 

EBOH 3760 | MSR_C13_PMON_EVNTSELO Package Uncore C-Box 13 Perfmon Event Select for C-Box 
13 Counter 0 

€B1H 3761 | MSR_C13_PMON_EVNTSEL1 Package Uncore C-Box 13 Perfmon Event Select for C-Box 
13 Counter 1 

EB2H 3762 | MSR_C13_PMON_EVNTSEL2 Package Uncore C-Box 13 Perfmon Event Select for C-Box 
13 Counter 2 

EB3H 3763 | MSR_C13_PMON_EVNTSEL3 Package Uncore C-Box 13 Perfmon Event Select for C-Box 
13 Counter 3 

EB4H 3764 | MSR_C13_PMON_BOX_FILTER Package Uncore C-Box 13 Perfmon Box Wide Filter 

EB6H 3766 | MSR_C13_PMON_CTRO Package Uncore C-Box 13 Perfmon Counter 0 

EB7H 3767 | MSR_C13_PMON_CTR1 Package Uncore C-Box 13 Perfmon Counter 1 

EB8H 3768 | MSR_C13_PMON_CTR2 Package Uncore C-Box 13 Perfmon Counter 2 

EBSH 3769 | MSR_C13_PMON_CTR3 Package Uncore C-Box 13 Perfmon Counter 3 

EBAH 3770 | MSR_C13_PMON_BOX_FILTER1 Package Uncore C-Box 13 Perfmon Box Wide Filter1 

EC4H 3780 | MSR_C14_PMON_BOX_CTL Package Uncore C-Box 14 Perfmon Local Box Wide Control 

EDOH 3792 | MSR_C14_PMON_EVNTSELO Package Uncore C-Box 14 Perfmon Event Select for C-Box 
14 Counter O 

ED1H 3793 | MSR_C14_PMON_EVNTSEL1 Package Uncore C-Box 14 Perfmon Event Select for C-Box 
14 Counter 1 

ED2H 3794 | MSR_C14_PMON_EVNTSEL2 Package Uncore C-Box 14 Perfmon Event Select for C-Box 
14 Counter 2 

ED3H 3795 | MSR_C14_PMON_EVNTSEL3 Package Uncore C-Box 14 Perfmon Event Select for C-Box 
14 Counter 3 

ED4H 3796 | MSR_C14_PMON_BOX_FILTER Package Uncore C-Box 14 Perfmon Box Wide Filter 

ED6H 3798 | MSR_C14_PMON_CTRO Package Uncore C-Box 14 Perfmon Counter 0 

ED7H 3799 | MSR_C14_PMON_CTR1 Package Uncore C-Box 14 Perfmon Counter 1 

ED8H 3800 | MSR_C14_PMON_CTR2 Package Uncore C-Box 14 Perfmon Counter 2 

EDSH 3801 | MSR_C14_PMON_CTR3 Package Uncore C-Box 14 Perfmon Counter 3 

EDAH 3802 | MSR_C14_PMON_BOX_FILTER1 Package Uncore C-Box 14 Perfmon Box Wide Filter1 
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2.13 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSRS IN THE 4TH GENERATION INTEL® CORE™ PROCESSORS (BASED ON 
HASWELL MICROARCHITECTURE) 


The 4th generation Intel® Core™ processor family and Intel® Xeon® processor E3-1200v3 product family (based 
on Haswell microarchitecture), with CPUID DisplayFamily_DisplayModel signature 06_3CH/06_45H/06_46H, 
support the MSR interfaces listed in Table 2-20, Table 2-21, Table 2-22, and Table 2-29. For an MSR listed in Table 
2-20 that also appears in Table 2-29, Table 2-29 supersede Table 2-20. 


The MSRs listed in Table 2-29 also apply to processors based on Haswell-E microarchitecture (see Section 2.14). 


Table 2-29. Additional MSRs Supported by Processors based on the Haswell or Haswell-€ microarchitectures 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


3BH 


59 


IA32_TSC_ADJUST 


Thread 


Per-Logical-Processor TSC ADJUST (R/W) 
See Table 2-2. 


CEH 


206 


MSR_PLATFORM_INFO 


Package 


Platform Information 

Contains power management and other model 
specific features enumeration. See 
http://biosbits.org. 


7:0 
15:8 


Package 


Reserved 


Maximum Non-Turbo Ratio (R/O) 


This is the ratio of the frequency that invariant TSC 
runs at. Frequency = ratio * 100 MHz. 


27:16 


Reserved 


28 


29 


Package 


Package 


Programmable Ratio Limit for Turbo Mode (R/O) 


When set to 1, indicates that Programmable Ratio 
Limit for Turbo mode is enabled. When set to 0, 
indicates Programmable Ratio Limit for Turbo mode 
is disabled. 


Programmable TDP Limit for Turbo Mode (R/O) 


When set to 1, indicates that TDP Limit for Turbo 
mode is programmable. When set to O, indicates TDP 
Limit for Turbo mode is not programmable. 


31:30 


Reserved 


32 


Package 


Low Power Mode Support (LPM) (R/O) 


When set to 1, indicates that LPM is supported. 
When set to O, indicates LPM is not supported. 


34:33 


Package 


Number of ConfigTDP Levels (R/O) 
00: Only Base TDP level available. 

01: One additional TDP level available. 
02: Two additional TDP level available. 
03: Reserved 


39:35 


Reserved 


47:40 


Package 


Maximum Efficiency Ratio (R/O) 


This is the minimum ratio (maximum efficiency) that 
the processor can operate, in units of 100MHz. 
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Table 2-29. Additional MSRs Supported by Processors based on the Haswell or Haswell-E€ microarchitectures 


Register 
Address Register Name / Bit Fields 


Hex Dec 


Scope 


Bit Description 


55:48 


Package 


Minimum Operating Ratio (R/O) 
Contains the minimum supported operating ratio in 
units of 100 MHz. 


63:56 


Reserved 


186H 390 | IA32_PERFEVTSELO 


Thread 


Performance Event Select for Counter O (R/W) 


Supports all fields described inTable 2-2 and the 
fields below. 


32 


IN_TX: See Section 18.3.6.5.1. 


When IN_TX (bit 32) is set, AnyThread (bit 21) 
should be cleared to prevent incorrect results. 


187H 391 | IA32_PERFEVTSEL1 


Thread 


Performance Event Select for Counter 1 (R/W) 


Supports all fields described inTable 2-2 and the 
fields below. 


32 


IN_TX: See Section 18.3.6.5.1. 


When IN_TX (bit 32) is set, AnyThread (bit 21) 
should be cleared to prevent incorrect results. 


188H 392 | IA32_PERFEVTSEL2 


32 


Thread 


Performance Event Select for Counter 2 (R/W) 
Supports all fields described inTable 2-2 and the 
fields below. 

IN_TX: See Section 18.3.6.5.1. 


When IN_TX (bit 32) is set, AnyThread (bit 21) 
should be cleared to prevent incorrect results. 


33 


IN_TXCP: See Section 18.3.6.5.1. 


When IN_TXCP=1 & IN_TX=1 and in sampling, a 
spurious PMI may occur and transactions may 
continuously abort near overflow conditions. 
Software should favor using IN_TXCP for counting 
over sampling. If sampling, software should use large 
“sample-after” value after clearing the counter 
configured to use IN_TXCP and also always reset the 
counter even when no overflow condition was 
reported. 


189H 393 | IA32_PERFEVTSEL3 


Thread 


Performance Event Select for Counter 3 (R/W) 


Supports all fields described inTable 2-2 and the 
fields below. 


32 


IN_TX: See Section 18.3.6.5.1 


When IN_TX (bit 32) is set, AnyThread (bit 21) 
should be cleared to prevent incorrect results. 


1C8H 456 | MSR_LBR_SELECT 


Thread 


Last Branch Record Filtering Select Register (R/W) 


0 CPL_EQ_O 
1 CPL_NEQ_O 

2 JCC 

3 NEAR_REL_CALL 
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MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-29. Additional MSRs Supported by Processors based on the Haswell or Haswell-€ microarchitectures 


Register 
Address Register Name / Bit Fields Scope Bit Description 


Hex Dec 


NEAR_IND_CALL 
NEAR_RET 
NEAR_IND_JMP 
NEAR_REL_JMP 
FAR_BRANCH 
EN_CALL_STACK 
63:9 Reserved 


WO}; OIlN/!| OD] nm] s& 


1D9H 473 | 1A32_DEBUGCTL Thread Debug Control (R/W) 
See Table 2-2. 


LBR: Last Branch Record 
BTF 


0 

1 

5:2 Reserved 

6 TR: Branch Trace 
7 

8 


BTS: Log Branch Trace Message to BTS Buffer 
BTINT 

9 BTS_OFF_OS 

10 BTS_OFF_USER 

11 FREEZE_LBR_ON_PMI 

12 FREEZE_PERFMON_ON_PMI 

13 ENABLE_UNCORE_PMI 

14 FREEZE_WHILE_SMM 

15 RTM_DEBUG 

63:15 Reserved 


491H 1169 | IA32_VMX_VMFUNC Thread Capability Reporting Register of VM-Function 
Controls (R/O) 


See Table 2-2. 


60BH 1548 | MSR_PKGC_IRTL1 Package Package C6/C7 Interrupt Response Limit 1 (R/W) 


This MSR defines the interrupt response time limit 
used by the processor to manage a transition to a 
package C6 or C7 state. The latency programmed in 
this register is for the shorter-latency sub C-states 
used by an MWAIT hint to a C6 or C7 state. 


Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


9:0 Interrupt Response Time Limit (R/W) 


Specifies the limit that should be used to decide if 
the package should be put into a package C6 or C7 
State. 
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MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-29. Additional MSRs Supported by Processors based on the Haswell or Haswell-E€ microarchitectures 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


60CH 


1548 


12:10 


Time Unit (R/w) 

Specifies the encoding value of time unit of the 
interrupt response time limit. See Table 2-20 for 
supported time unit encodings. 


14:13 


Reserved 


15 


Valid (R/W) 


Indicates whether the values in bits 12:0 are valid 
and can be used by the processor for package C-sate 
management. 


63:16 
MSR_PKGC_IRTL2 


Package 


Reserved 


Package C6/C7 Interrupt Response Limit 2 (R/W) 


This MSR defines the interrupt response time limit 
used by the processor to manage a transition to a 
package C6 or C7 state. The latency programmed in 
this register is for the longer-latency sub C-states 
used by an MWAIT hint to a C6 or C7 state. 

Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


9:0 


12:10 


Interrupt response time limit (R/W) 


Specifies the limit that should be used to decide if 
the package should be put into a package C6 or C7 
state, 


Time Unit (R/wW) 

Specifies the encoding value of time unit of the 
interrupt response time limit. See Table 2-20 for 
supported time unit encodings. 


14:13 


Reserved 


15 


63:16 


Valid (R/W) 


Indicates whether the values in bits 12:0 are valid 
and can be used by the processor for package C-sate 
management. 


Reserved 


613H 


1555 


MSR_PKG_PERF_STATUS 


Package 


PKG Perf Status (R/O) 
See Section 14.10.3, “Package RAPL Domain.” 


619H 


1561 


MSR_DRAM_ENERGY_STATUS 


Package 


DRAM Energy Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 


61BH 


1563 


MSR_DRAM_PERF_STATUS 


Package 


DRAM Performance Throttling Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 


648H 


2-218 Vol. 4 


1608 


MSR_CONFIG_TDP_NOMINAL 


Package 


Base TDP Ratio (R/O) 


7:0 


Config_TDP_Base 


Base TDP level ratio to be used for this specific 
processor (in units of 100 MHz). 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-29. Additional MSRs Supported by Processors based on the Haswell or Haswell-€ microarchitectures 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
63:8 Reserved 
649H | 1609 | MSR_CONFIG_TDP_LEVEL1 Package ConfigTDP Level 1 Ratio and Power Level (R/O) 
14:0 PKG_TDP_LVL1 
Power setting for ConfigTDP Level 1. 
15 Reserved 
23:16 Config_TDP_LVL1_Ratio 
ConfigTDP level 1 ratio to be used for this specific 
processor. 
31:24 Reserved 
46:32 PKG_MAX_PWR_LVL1 
Max Power setting allowed for ConfigTDP Level 1. 
62:47 PKG_MIN_PWR_LVL1 
MIN Power setting allowed for ConfigTDP Level 1. 
63 Reserved 
64AH | 1610 | MSR_CONFIG_TDP_LEVEL2 Package ConfigTDP Level 2 Ratio and Power Level (R/O) 
14:0 PKG_TDP_LVL2 
Power setting for ConfigTDP Level 2. 
15 Reserved 
23:16 Config_TDP_LVL2_Ratio 
ConfigTDP level 2 ratio to be used for this specific 
processor. 
31:24 Reserved 
46:32 PKG_MAX_PWR_LVL2 
Max Power setting allowed for ConfigTDP Level 2. 
62:47 PKG_MIN_PWR_LVL2 
MIN Power setting allowed for ConfigTDP Level 2. 
63 Reserved 
64BH | 1611 | MSR_CONFIG_TDP_CONTROL Package ConfigTDP Control (R/W) 
1:0 TDP_LEVEL (RW/L) 
System BIOS can program this field. 
30:2 Reserved 
31 Config_TDP_Lock (RW/L) 
When this bit is set, the content of this register is 
locked until a reset. 
63:32 Reserved 
64CH | 1612 | MSR_TURBO_ACTIVATION_RATIO Package ConfigTDP Control (R/W) 
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Table 2-29. Additional MSRs Supported by Processors based on the Haswell or Haswell-E microarchitectures 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
7:0 MAX_NON_TURBO_RATIO (RW/L) 
System BIOS can program this field. 
30:8 Reserved 
31 TURBO_ACTIVATION_RATIO_Lock (RW/L) 
When this bit is set, the content of this register is 
locked until a reset. 
63:32 Reserved 
C80H | 3200 | IA32_DEBUG_INTERFACE Package Silicon Debug Feature Control (R/W) 
See Table 2-2. 


2.13.1 MSRsin 4th Generation Intel® Core™ Processor Family (based on Haswell 
Microarchitecture) 


Table 2-30 lists model-specific registers (MSRs) that are specific to 4th generation Intel® Core™ processor family 
and Intel® Xeon® processor E3-1200 v3 product family (based on Haswell microarchitecture). These processors 
have a CPUID signature with DisplayFamily_DisplayModel of 06_3CH/06_45H/06_46H, see Table 2-1. 


Table 2-30. MSRs Supported by 4th Generation Intel® Core™ Processors (Haswell Microarchitecture) 


Register 

Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
E2H 226 =| MSR_PKG_CST_CONFIG_CONTROL Core C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 


See http://biosbits.org. 


3:0 Package C-State Limit (R/W) 


Specifies the lowest processor-specific C-state code 
Name (consuming the least power) for the package. 

The default is set as factory-configured package C- 

state limit. 


The following C-state code name encodings are 
supported: 


0000b: CO/C1 (no package C-state support) 

0001b: C2 

0010b: C3 

0011b: C6 

0100b: C7 

0101b: C7s 

Package C states C7 are not available to processors 
with a signature of O6_3CH. 


9:4 Reserved 


10 1/0 MWAIT Redirection Enable (R/W) 
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Table 2-30. MSRs Supported by 4th Generation Intel® Core™ Processors (Haswell Microarchitecture) (Contd.) 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
14:11 Reserved 
15 CFG Lock (R/WO) 
24:16 Reserved 
25 C3 State Auto Demotion Enable (R/W) 
26 C1 State Auto Demotion Enable (R/W) 
27 Enable C3 Undemotion (R/W) 
28 Enable C1 Undemotion (R/W) 
63:29 Reserved 
17DH 381 | MSR_SMM_MCA_CAP THREAD Enhanced SMM Capabilities (SMM-RO) 
Reports SMM capability Enhancement. Accessible 
only while in SMM. 
57:0 Reserved 
58 SMM_Code_Access_Chk (SMM-RO) 
If set to 1, indicates that the SMM code access 
restriction is supported and the 
MSR_SMM_FEATURE_CONTROL is supported. 
59 Long_Flow_Indication (SMM-RO) 
If set to 1, indicates that the SMM long flow indicator 
is supported and the MSR_SMM_DELAYED is 
supported. 
63:60 Reserved 
1ADH 429 | MSR_TURBO_RATIO_LIMIT Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 1C 
Maximum turbo ratio limit of 1 core active. 
15:8 Package Maximum Ratio Limit for 2C 
Maximum turbo ratio limit of 2 core active. 
23:16 Package Maximum Ratio Limit for 3C 
Maximum turbo ratio limit of 3 core active. 
31:24 Package Maximum Ratio Limit for 4C 
Maximum turbo ratio limit of 4 core active. 
63:32 Reserved 
391H 913 | MSR_LUNC_PERF_GLOBAL_CTRL Package Uncore PMU Global Control 
0 Core 0 select. 
1 Core 1 select. 
2 Core 2 select. 
3 Core 3 select. 
18:4 Reserved 
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Table 2-30. MSRs Supported by 4th Generation Intel® Core™ Processors (Haswell Microarchitecture) (Contd.) 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
29 Enable all uncore counters. 
30 Enable wake on PMI. 
31 Enable Freezing counter when overflow. 
63:32 Reserved 
392H 914 |MSR_UNC_PERF_GLOBAL_STATUS Package Uncore PMU Main Status 
0 Fixed counter overflowed. 
1 An ARB counter overflowed. 
2 Reserved 
3 A CBox counter overflowed (on any slice). 
63:4 Reserved 
394H 916 | MSR_UNC_PERF_FIXED_CTRL Package Uncore Fixed Counter Control (R/W) 
19:0 Reserved 
20 Enable overflow propagation. 
21 Reserved 
22 Enable counting. 
63:23 Reserved 
395H 917 |MSR_UNC_PERF_FIXED_CTR Package Uncore Fixed Counter 
47:0 Current count. 
63:48 Reserved 
396H 918 | MSR_UNC_CBO_CONFIG Package Uncore C-Box Configuration Information (R/O) 
3:0 Encoded number of C-Box, derive value by “-1". 
63:4 Reserved 
3BOH 946 |MSR_UNC_ARB_PERFCTRO Package Uncore Arb Unit, Performance Counter O 
3B1H 947 |MSR_UNC_ARB_PERFCTR1 Package Uncore Arb Unit, Performance Counter 1 
3B2H 944 |MSR_UNC_ARB_PERFEVTSELO Package Uncore Arb Unit, Counter O Event Select MSR 
3B3H 945 | MSR_UNC_ARB_PERFEVTSEL1 Package Uncore Arb Unit, Counter 1 Event Select MSR 
391H 913. | MSR_LUNC_PERF_GLOBAL_CTRL Package Uncore PMU Global Control 
0 Core 0 select. 
1 Core 1 select. 
2 Core 2 select. 
3 Core 3 select. 
18:4 Reserved 
29 Enable all uncore counters. 
30 Enable wake on PMI. 
31 Enable Freezing counter when overflow. 
63:32 Reserved 
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MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-30. MSRs Supported by 4th Generation Intel® Core™ Processors (Haswell Microarchitecture) (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


395H 


917 


MSR_UNC_PERF_FIXED_CTR 


Package 


Uncore Fixed Counter 


47:0 


Current count. 


63:48 


Reserved 


3B3H 


945 


MSR_UNC_ARB_PERFEVTSEL1 


Package 


Uncore Arb Unit, Counter 1 Event Select MSR 


4€0H 


1248 


MSR_SMM_FEATURE_CONTROL 


Package 


Enhanced SMM Feature Control (SMM-RW) 


Reports SMM capability Enhancement. Accessible 
only while in SMM. 


Lock (SMM-RWO) 


When set to ‘1’ locks this register from further 
changes. 


Reserved 


SMM_Code_Chk_€n (SMM-RW) 


This control bit is available only if 
MSR_SMM_MCA_CAP[58] == 1. When set to ‘0’ 
(default) none of the logical processors are 
prevented from executing SMM code outside the 
ranges defined by the SMRR. 


When set to ‘1’ any logical processor in the package 
that attempts to execute SMM code not within the 
ranges defined by the SMRR will assert an 
unrecoverable MCE. 


63:3 


Reserved 


4€2H 


1250 


MSR_SMM_DELAYED 


Package 


SMM Delayed (SMM-RO) 


Reports the interruptible state of all logical 
processors in the package. Available only while in 
SMM and 
MSR_SMM_MCA_CAP[LONG_FLOW_INDICATION] == 
1. 


LOG_PROC_STATE (SMM-RO) 


Each bit represents a logical processor of its state in 
a long flow of internal operation which delays 
servicing an interrupt. The corresponding bit will be 
set at the start of long events such as: Microcode 
Update Load, C6, WBINVD, Ratio Change, Throttle. 
The bit is automatically cleared at the end of each 
long event. The reset value of this field is 0. 


Only bit positions below N = CPUID.(EAX=OBH, 
ECX=PKG_LVL):EBX[15:0] can be updated. 


63:N 


Reserved 


4€3H 


1251 


MSR_SMM_BLOCKED 


Package 


SMM Blocked (SMM-RO) 


Reports the blocked state of all logical processors in 
the package. Available only while in SMM. 
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Table 2-30. MSRs Supported by 4th Generation Intel® Core™ Processors (Haswell Microarchitecture) (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


LOG_PROC_STATE (SMM-RO) 

Each bit represents a logical processor of its blocked 
state to service an SMI. The corresponding bit will be 
set if the logical processor is in one of the following 
states: Wait For SIP] or SENTER Sleep. 

The reset value of this field is OFFFH. 


Only bit positions below N = CPUID.(EAX=OBH, 
ECX=PKG_LVL):€BX[1 5:0] can be updated. 


63:N 


Reserved 


606H 


1542 


MSR_RAPL_POWER_UNIT 


Package 


Unit Multipliers Used in RAPL Interfaces (R/O) 


3:0 


Package 


Power Units 
See Section 14.10.1, “RAPL Interfaces.” 


7:4 


Package 


Reserved 


12:8 


Package 


Energy Status Units 


Energy related information (in Joules) is based on the 
multiplier, 1/2*ESU; where ESU is an unsigned 
integer represented by bits 12:8. Default value is 
OEH (or 61 micro-joules). 


15:13 


Package 


Reserved 


19:16 


Package 


Time Units 
See Section 14.10.1, “RAPL Interfaces.” 


63:20 


Reserved 


639H 


1593 


MSR_PPO_ENERGY_STATUS 


Package 


PPO Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 


640H 


1600 


MSR_PP1_POWER_LIMIT 


Package 


PP1 RAPL Power Limit Control (R/W) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 


641H 


642H 


1601 


1602 


MSR_PP1_ENERGY_STATUS 


MSR_PP1_POLICY 


Package 


Package 


PP1 Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains." 
PP1 Balance Policy (R/W) 
See Section 14.10.4, “PPO/PP1 RAPL Domains." 


690H 
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1680 


MSR_CORE_PERF_LIMIT_REASONS 


Package 


Indicator of Frequency Clipping in Processor Cores 
(R/W) 


(Frequency refers to processor core frequency.) 
PROCHOT Status (RO) 


When set, processor core frequency is reduced below 
the operating system request due to assertion of 
external PROCHOT. 


Thermal Status (RO) 


When set, frequency is reduced below the operating 
system request due to a thermal event. 


3:2 


Reserved 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-30. MSRs Supported by 4th Generation Intel® Core™ Processors (Haswell Microarchitecture) (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


Graphics Driver Status (RO) 


When set, frequency is reduced below the operating 
system request due to Processor Graphics driver 
override. 


Autonomous Utilization-Based Frequency Control 
Status (RO) 
When set, frequency is reduced below the operating 


system request because the processor has detected 
that utilization is low. 


VR Therm Alert Status (RO) 


When set, frequency is reduced below the operating 
system request due to a thermal alert from the 
Voltage Regulator. 


Reserved 


Electrical Design Point Status (RO) 


When set, frequency is reduced below the operating 
system request due to electrical design point 
constraints (e.g., maximum electrical current 
consumption). 


Core Power Limiting Status (RO) 


When set, frequency is reduced below the operating 
system request due to domain-level power limiting. 


Package-Level Power Limiting PL1 Status (RO) 


When set, frequency is reduced below the operating 
system request due to package-level power limiting 
PL1. 


Package-Level PL2 Power Limiting Status (RO) 


When set, frequency is reduced below the operating 
system request due to package-level power limiting 
PL2. 


Max Turbo Limit Status (RO) 


When set, frequency is reduced below the operating 
system request due to multi-core turbo limits. 


Turbo Transition Attenuation Status (RO) 


When set, frequency is reduced below the operating 
system request due to Turbo transition attenuation. 
This prevents performance degradation due to 
frequent operating ratio changes. 


15:14 


Reserved 


16 


PROCHOT Log 


When set, indicates that the PROCHOT Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 
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Table 2-30. MSRs Supported by 4th Generation Intel® Core™ Processors (Haswell Microarchitecture) (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


TZ, 


Thermal Log 


When set, indicates that the Thermal Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


19:18 


Reserved 


20 


21 


Graphics Driver Log 

When set, indicates that the Graphics Driver Status 
bit has asserted since the log bit was last cleared. 
This log bit will remain set until cleared by software 
writing O. 

Autonomous Utilization-Based Frequency Control Log 
When set, indicates that the Autonomous Utilization- 
Based Frequency Control Status bit has asserted 
since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


22 


VR Therm Alert Log 


When set, indicates that the VR Therm Alert Status 
bit has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


23 


Reserved 


24 


Electrical Design Point Log 


When set, indicates that the EDP Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


25 


Core Power Limiting Log 


When set, indicates that the Core Power Limiting 
Status bit has asserted since the log bit was last 
cleared. 


This log bit will remain set until cleared by software 
writing O. 


26 


Package-Level PL1 Power Limiting Log 


When set, indicates that the Package Level PL1 
Power Limiting Status bit has asserted since the log 
bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
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27 


Package-Level PL2 Power Limiting Log 

When set, indicates that the Package Level PL2 
Power Limiting Status bit has asserted since the log 
bit was last cleared. 

This log bit will remain set until cleared by software 
writing O. 


28 


Max Turbo Limit Log 


When set, indicates that the Max Turbo Limit Status 
bit has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


29 


63:30 


Turbo Transition Attenuation Log 


When set, indicates that the Turbo Transition 
Attenuation Status bit has asserted since the log bit 
was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


Reserved 


6BOH 


1712 


MSR_GRAPHICS_PERF_LIMIT_REASONS 


Package 


Indicator of Frequency Clipping in the Processor 
Graphics (R/W) 


(Frequency refers to processor graphics frequency.) 


PROCHOT Status (RO) 


When set, frequency is reduced below the operating 
system request due to assertion of external 
PROCHOT. 


Thermal Status (RO) 


When set, frequency is reduced below the operating 
system request due to a thermal event. 


Reserved 


Graphics Driver Status (RO) 


When set, frequency is reduced below the operating 
system request due to Processor Graphics driver 
override. 


Autonomous Utilization-Based Frequency Control 
Status (RO) 

When set, frequency is reduced below the operating 
system request because the processor has detected 
that utilization is low. 


VR Therm Alert Status (RO) 


When set, frequency is reduced below the operating 
system request due to a thermal alert from the 
Voltage Regulator. 


Reserved 


Vol.4 2-227 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-30. MSRs Supported by 4th Generation Intel® Core™ Processors (Haswell Microarchitecture) (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 
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Electrical Design Point Status (RO) 


When set, frequency is reduced below the operating 
system request due to electrical design point 
constraints (e.g., maximum electrical current 
consumption). 


Graphics Power Limiting Status (RO) 


When set, frequency is reduced below the operating 
system request due to domain-level power limiting. 


10 


Package-Level Power Limiting PL1 Status (RO) 


When set, frequency is reduced below the operating 
system request due to package-level power limiting 
PL1. 


11 


15:12 


Package-Level PL2 Power Limiting Status (RO) 


When set, frequency is reduced below the operating 
system request due to package-level power limiting 
PL2. 


Reserved 


16 


PROCHOT Log 


When set, indicates that the PROCHOT Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


17 


Thermal Log 

When set, indicates that the Thermal Status bit has 
asserted since the log bit was last cleared. 

This log bit will remain set until cleared by software 
writing O. 


19:18 


Reserved 


20 


Graphics Driver Log 

When set, indicates that the Graphics Driver Status 
bit has asserted since the log bit was last cleared. 
This log bit will remain set until cleared by software 
writing O. 


21 


Autonomous Utilization-Based Frequency Control Log 
When set, indicates that the Autonomous Utilization- 
Based Frequency Control Status bit has asserted 
since the log bit was last cleared. 

This log bit will remain set until cleared by software 
writing O. 


22 


VR Therm Alert Log 


When set, indicates that the VR Therm Alert Status 
bit has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
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Address 
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6B1H 


1713 


23 


Reserved 


24 


Electrical Design Point Log 


When set, indicates that the EDP Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


25 


Core Power Limiting Log 


When set, indicates that the Core Power Limiting 
Status bit has asserted since the log bit was last 
cleared. 


This log bit will remain set until cleared by software 
writing O. 


26 


Package-Level PL1 Power Limiting Log 


When set, indicates that the Package Level PL1 
Power Limiting Status bit has asserted since the log 
bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


27 


Package-Level PL2 Power Limiting Log 


When set, indicates that the Package Level PL2 
Power Limiting Status bit has asserted since the log 
bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


28 


Max Turbo Limit Log 
When set, indicates that the Max Turbo Limit Status 
bit has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


29 


Turbo Transition Attenuation Log 


When set, indicates that the Turbo Transition 
Attenuation Status bit has asserted since the log bit 
was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


63:30 


MSR_RING_PERF_LIMIT_REASONS 


Package 


Reserved 


Indicator of Frequency Clipping in the Ring 
Interconnect (R/W) 


(Frequency refers to ring interconnect in the uncore.) 


PROCHOT Status (RO) 


When set, frequency is reduced below the operating 
system request due to assertion of external 
PROCHOT. 
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Thermal Status (RO) 


When set, frequency is reduced below the operating 
system request due to a thermal event. 


Reserved 


VR Therm Alert Status (RO) 

When set, frequency is reduced below the operating 
system request due to a thermal alert from the 
Voltage Regulator. 


Reserved 


Electrical Design Point Status (RO) 


When set, frequency is reduced below the operating 
system request due to electrical design point 
constraints (e.g., maximum electrical current 
consumption). 


Reserved 


11 


Package-Level Power Limiting PL1 Status (RO) 


When set, frequency is reduced below the operating 
system request due to package-level power limiting 
PL1. 


Package-Level PL2 Power Limiting Status (RO) 


When set, frequency is reduced below the operating 
system request due to package-level power limiting 
PL2. 


15:12 


Reserved 


16 


PROCHOT Log 


When set, indicates that the PROCHOT Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


17 


Thermal Log 


When set, indicates that the Thermal Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


19:18 
20 


Reserved. 


Graphics Driver Log 

When set, indicates that the Graphics Driver Status 
bit has asserted since the log bit was last cleared. 
This log bit will remain set until cleared by software 
writing O. 
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Hex Dec 


21 Autonomous Utilization-Based Frequency Control Log 


When set, indicates that the Autonomous Utilization- 
Based Frequency Control Status bit has asserted 
since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
22 VR Therm Alert Log 


When set, indicates that the VR Therm Alert Status 
bit has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 


writing O. 
23 Reserved 
24 Electrical Design Point Log 


When set, indicates that the EDP Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


25 Core Power Limiting Log 


When set, indicates that the Core Power Limiting 
Status bit has asserted since the log bit was last 
cleared. 


This log bit will remain set until cleared by software 
writing O. 


26 Package-Level PL1 Power Limiting Log 


When set, indicates that the Package Level PL1 
Power Limiting Status bit has asserted since the log 
bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


27 Package-Level PL2 Power Limiting Log 


When set, indicates that the Package Level PL2 
Power Limiting Status bit has asserted since the log 
bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 
28 Max Turbo Limit Log 


When set, indicates that the Max Turbo Limit Status 
bit has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
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29 Turbo Transition Attenuation Log 
When set, indicates that the Turbo Transition 
Attenuation Status bit has asserted since the log bit 
was last cleared. 
This log bit will remain set until cleared by software 
writing O. 
63:30 Reserved 
700H 1792 | MSR_UNC_CBO_O_PERFEVTSELO Package Uncore C-Box 0, Counter O Event Select MSR 
701H 1793 | MSR_UNC_CBO_O_PERFEVTSEL1 Package Uncore C-Box 0, Counter 1 Event Select MSR 
706H 1798 | MSR_UNC_CBO_O_PERFCTRO Package Uncore C-Box 0, Performance Counter O 
707H 1799 | MSR_UNC_CBO_O_PERFCTR1 Package Uncore C-Box 0, Performance Counter 1 
710H 1808 | MSR_UNC_CBO_1_PERFEVTSELO Package Uncore C-Box 1, Counter O Event Select MSR 
711H 1809 | MSR_UNC_CBO_1_PERFEVTSEL1 Package Uncore C-Box 1, Counter 1 Event Select MSR 
716H 1814 | MSR_UNC_CBO_1_PERFCTRO Package Uncore C-Box 1, Performance Counter 0 
717H 1815 | MSR_UNC_CBO_1_PERFCTR1 Package Uncore C-Box 1, Performance Counter 1 
720H 1824 | MSR_UNC_CBO_2_PERFEVTSELO Package Uncore C-Box 2, Counter O Event Select MSR 
721H 1824 | MSR_UNC_CBO_2_PERFEVTSEL1 Package Uncore C-Box 2, Counter 1 Event Select MSR 
726H 1830 | MSR_UNC_CBO_2_PERFCTRO Package Uncore C-Box 2, Performance Counter 0 
727H 1831 | MSR_UNC_CBO_2_PERFCTR1 Package Uncore C-Box 2, Performance Counter 1 
730H 1840 | MSR_UNC_CBO_3_PERFEVTSELO Package Uncore C-Box 3, Counter O Event Select MSR 
731H 1841 | MSR_UNC_CBO_3_PERFEVTSEL1 Package Uncore C-Box 3, Counter 1 Event Select MSR 
736H 1846 | MSR_UNC_CBO_3_PERFCTRO Package Uncore C-Box 3, Performance Counter O 
737H 1847 | MSR_UNC_CBO_3_PERFCTR1 Package Uncore C-Box 3, Performance Counter 1 
See Table 2-20, Table 2-21, Table 2-22, Table 2-25, Table 2-29 for other MSR definitions applicable to processors with CPUID 
signatures 063CH, 06_46H. 


2.13.2 Additional Residency MSRs Supported in 4th Generation Intel® Core™ Processors 


The 4th generation Intel® Core™ processor family (based on Haswell microarchitecture) with CPUID 
DisplayFamily_DisplayModel signature 06_45H supports the MSR interfaces listed in Table 2-20, Table 2-21, Table 
2-29, Table 2-30, and Table 2-31. 
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Dec 


Register Name / Bit Fields 
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E2H 


226 


MSR_PKG_CST_CONFIG_CONTROL 


Core 


C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 


See http://biosbits.org. 


3:0 


9:4 


Package C-State Limit (R/W) 

Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. The 
default is set as factory-configured package C-state 
limit. 

The following C-state code name encodings are 
supported: 

O0000b: CO/C1 (no package C-state support) 

0001b: C2 

0010b: C3 

0011b: C6 

0100b: C7 

0101b: C7s 

0110b: C8 

0111b: C9 

1000b: C10 


Reserved 


10 


I/O MWAIT Redirection Enable (R/W) 


14:11 
15 


Reserved 
CFG Lock (R/WO) 


24:16 


Reserved 


25 


C3 State Auto Demotion Enable (R/W) 


26 


C1 State Auto Demotion Enable (R/W) 


27 


Enable C3 Undemotion (R/W) 


28 
63:29 


Enable C1 Undemotion (R/W) 


Reserved 


630H 


1584 


MSR_PKG_C8_RESIDENCY 


59:0 


Package 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


Package C8 Residency Counter (R/O) 


Value since last reset that this package is in processor- 
specific C8 states. Count at the same frequency as the 
TSC. 


63:60 


Reserved 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
631H 1585 | MSR_PKG_CS_RESIDENCY Package Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 
59:0 Package C9 Residency Counter (R/O) 
Value since last reset that this package is in processor- 
specific C9 states. Count at the same frequency as the 
TSC. 
63:60 Reserved 
632H 1586 | MSR_PKG_C10_RESIDENCY Package Note: C-state values are processor specific C-state code 


names, unrelated to MWAIT extension C-state 
parameters or ACPI C-States. 


59:0 


63:60 


Package C10 Residency Counter (R/O) 


Value since last reset that this package is in processor- 
specific C10 states. Count at the same frequency as the 
TSC. 


Reserved 


See Table 2-20, Table 2-21, Table 2-22, Table 2-29, Table 2-30 for other MSR definitions applicable to processors with CPUID 
signature 06_45H. 


2.14 MSRS IN INTEL® XEON® PROCESSOR E5 V3 AND €7 V3 PRODUCT FAMILY 


Intel® Xeon® processor E5 v3 family and Intel® Xeon® processor E7 v3 family are based on Haswell-E microarchi- 
tecture (CPUID DisplayFamily_DisplayModel = 06_3F). These processors supports the MSR interfaces listed in 
Table 2-20, Table 2-29, and Table 2-32. 


Table 2-32. Additional MSRs Supported by Intel® Xeon® Processor E5 v3 Family 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
35H 53 MSR_CORE_THREAD_COUNT Package Configured State of Enabled Processor Core Count and 


Logical Processor Count (RO) 


« After a Power-On RESET, enumerates factory 
configuration of the number of processor cores and 
logical processors in the physical package. 

* Following the sequence of (i) BIOS modified a 
Configuration Mask which selects a subset of 
processor cores to be active post RESET and (ii) a 
RESET event after the modification, enumerates the 
current configuration of enabled processor core 
count and logical processor count in the physical 
package. 


THREAD_COUNT (RO) 


The number of logical processors that are currently 
enabled (by either factory configuration or BIOS 
configuration) in the physical package. 
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31:16 Core_COUNT (RO) 
The number of processor cores that are currently 
enabled (by either factory configuration or BIOS 
configuration) in the physical package. 
63:32 Reserved 
53H 83 MSR_THREAD_ID_INFO Thread A Hardware Assigned ID for the Logical Processor (RO) 
7:0 Logical_Processor_ID (RO) 
An implementation-specific numerical value physically 
assigned to each logical processor. This ID is not related 
to Initial APIC ID or x2APIC ID, it is unique within a 
physical package. 
63:8 Reserved 
E2H 226 | MSR_PKG_CST_CONFIG_CONTROL Core C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 


See http://biosbits.org. 


2:0 Package C-State Limit (R/W) 
Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. The 
default is set as factory-configured package C-state 
limit. 
The following C-state code name encodings are 
supported: 
00Ob: CO/C1 (no package C-state support) 
001b: C2 
010b: C6 (non-retention) 
01 1b: C6 (retention) 
111b: No Package C state limits. All C states supported 
by the processor are available. 

9:3 Reserved 

10 I/O MWAIT Redirection Enable (R/W) 

14:11 Reserved 

15 CFG Lock (R/WO) 

24:16 Reserved 

25 C3 State Auto Demotion Enable (R/W) 

26 C1 State Auto Demotion Enable (R/W) 

27 Enable C3 Undemotion (R/W) 

28 Enable C1 Undemotion (R/W) 

29 Package C State Demotion Enable (R/W) 

30 Package C State UnDemotion Enable (R/W) 

63:31 Reserved 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
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179H 377 | IA32_MCG_CAP Thread Global Machine Check Capability (R/O) 
7:0 Count 
8 MCG_CTL_P 
9 MCG_EXT_P 
10 MCP_CMCI_P 
11 MCG_TES_P 
15:12 Reserved 
23:16 MCG_EXT_CNT 
24 MCG_SER_P 
25 MCG_EM_P 
26 MCG_ELOG_P 
63:27 Reserved 
17DH 381 | MSR_SMM_MCA_CAP Thread Enhanced SMM Capabilities (SMM-RO) 
Reports SMM capability Enhancement. Accessible only 
while in SMM. 
57:0 Reserved 
58 SMM_Code_Access_Chk (SMM-RO) 
If set to 1, indicates that the SMM code access 
restriction is supported and a host-space interface 
available to SMM handler. 
59 Long_Flow_Indication (SMM-RO) 
If set to 1, indicates that the SMM long flow indicator is 
supported and a host-space interface available to SMM 
handler. 
63:60 Reserved 
17FH 383 | MSR_ERROR_CONTROL Package MC Bank Error Configuration (R/W) 
0 Reserved 
1 MemeError Log Enable (R/W) 
When set, enables IMC status bank to log additional info 
in bits 36:32. 
63:2 Reserved 
1ADH 429 |MSR_TURBO_RATIO_LIMIT Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 1C 
Maximum turbo ratio limit of 1 core active. 
15:8 Package Maximum Ratio Limit for 2C 
Maximum turbo ratio limit of 2 core active. 
23:16 Package Maximum Ratio Limit for 3C 
Maximum turbo ratio limit of 3 core active. 
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Register 
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Hex Dec 
31:24 Package Maximum Ratio Limit for 4C 
Maximum turbo ratio limit of 4 core active. 
39:32 Package Maximum Ratio Limit for 5C 
Maximum turbo ratio limit of 5 core active. 
47:40 Package Maximum Ratio Limit for 6C 
Maximum turbo ratio limit of 6 core active. 
55:48 Package Maximum Ratio Limit for 7C 
Maximum turbo ratio limit of 7 core active. 
63:56 Package Maximum Ratio Limit for 8C 
Maximum turbo ratio limit of 8 core active. 
1AEH 430 | MSR_TURBO_RATIO_LIMIT1 Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 9C 
Maximum turbo ratio limit of 9 core active. 
15:8 Package Maximum Ratio Limit for 10C 
Maximum turbo ratio limit of 10 core active. 
23:16 Package Maximum Ratio Limit for 11C 
Maximum turbo ratio limit of 11 core active. 
31:24 Package Maximum Ratio Limit for 12C 
Maximum turbo ratio limit of 12 core active. 
39:32 Package Maximum Ratio Limit for 13C 
Maximum turbo ratio limit of 13 core active. 
47:40 Package Maximum Ratio Limit for 14C 
Maximum turbo ratio limit of 14 core active. 
55:48 Package Maximum Ratio Limit for 15C 
Maximum turbo ratio limit of 15 core active. 
63:56 Package Maximum Ratio Limit for16C 
Maximum turbo ratio limit of 16 core active. 
1AFH 431 MSR_TURBO_RATIO_LIMIT2 Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 17C 
Maximum turbo ratio limit of 17 core active. 
15:8 Package Maximum Ratio Limit for 18C 
Maximum turbo ratio limit of 18 core active. 
62:16 Package Reserved 
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63 Package Semaphore for Turbo Ratio Limit Configuration 
If 1, the processor uses override configuration! 
specified in MSR_TURBO_RATIO_LIMIT, 
MSR_TURBO_RATIO_LIMIT1 and 
MSR_TURBO_RATIO_LIMIT2. 
If 0, the processor uses factory-set configuration 
(Default). 
414H | 1044 | IA32_MC5_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
415H | 1045 |1A32_MC5_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Bank MC5 reports MC errors from the Intel QPI O 
416H | 1046 | 1IA32_MC5_ADDR Package made: 
417H | 1047 | 1A32_MC5_MISC Package 
418H | 1048 | IA32_MC6_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
419H | 1049 | 1A32_MC6_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Bank MC6 reports MC errors from the integrated I/O 
41AH | 1050 | 1IA32_MC6_ADDR Package module: 
41BH | 1051 | 1A32_MC6_MISC Package 
41CH 1052 | IA32_MC7_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
41DH | 1053 | 1A32_MC7_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Bank MC7 reports MC errors from the home agent HA 0. 
41E€H | 1054 | IA32_MC7_ADDR Package 
41FH 1055 | IA32_MC7_MISC Package 
420H | 1056 | IA32_MC8_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
421H | 1057 | 1A32.MC8_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Bank MC8 reports MC errors from the home agent HA 1. 
422H | 1058 | 1IA32_MC8_ADDR Package 
423H | 1059 | IA32_MC8_MISC Package 
424H | 1060 | IA32_MC9_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
425H | 1061 | 1A32.MC9_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Banks MC9 through MC 16 report MC errors from each 
426H 1062 | IA32_MCS_ADDR Package channel of the integrated memory controllers. 
427H | 1063 | 1IA32_MC9_MISC Package 
428H | 1064 | IA32_MC10_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
429H | 1065 | 1A32_MC10.STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Banks MC9 through MC 16 report MC errors from each 
42AH 1066 | IA32_MC10_ADDR Package channel of the integrated memory controllers. 
42BH | 1067 | 1IA32_MC10_MISC Package 
42CH 1068 | IA32_MC11_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
42DH | 1069 | 1A32_MC11_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Banks MC9 through MC 16 report MC errors from each 
42€H 1070 | IA32_MC11_ADDR Package channel of the integrated memory controllers. 
42FH 1071 | IA32_MC11_MISC Package 
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430H | 1072 | IA32_MC12_CTL Package See Section 15.3.2.1, "IA32_MCi_CTL MSRs” through 
431H | 1073 | 1A32.MC12.STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 16 report MC errors from each 
432H 1074 | 1A32_MC12_ADDR Package channel of the integrated memory controllers. 
433H | 1075 | 1IA32_MC12_MISC Package 
434H | 1076 | IA32_MC13_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
435H | 1077 | 1A32.MC13. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 16 report MC errors from each 
436H 1078 | |A32_MC13_ADDR Package channel of the integrated memory controllers. 
437H | 1079 | 1A32_MC13_MISC Package 
438H | 1080 | IA32_MC14_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
439H | 1081 | 1A32.MC14. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 16 report MC errors from each 
43AH 1082 | |A32_MC14_ADDR Package channel of the integrated memory controllers. 
43BH | 1083 | IA32_MC14_MISC Package 
43CH | 1084 | IA32_MC15_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
430H | 1085 | 1A32_MC15_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 16 report MC errors from each 
43H 1086 | IA32_MC15_ADDR Package channel of the integrated memory controllers. 
43FH | 1087 | IA32_MC15_MISC Package 
440H | 1088 | IA32_MC16_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
441H | 1089 | 1A32_MC16. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 16 report MC errors from each 
442H 1090 | IA32_MC16_ADDR Package channel of the integrated memory controllers. 
443H | 1091 | IA32_MC16_MISC Package 
444H | 1092 | 1IA32_MC17_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
445H | 1093 | 1A32_MC17_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC17 reports MC errors from the following pair of 
446H | 1094 | 1A32_MC17_ADDR Package CBo/L3 Slices (if the pair is present): CBo0, CBo3, CBo6, 
447H | 1095 | 1IA32_MC17_MISC Package CBo9, CBo12, CBo15. 
448H | 1096 | IA32_MC18_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
44gH | 1097 | 1A32.MC18_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC18 reports MC errors from the following pair of 
44AH_ | 1098 | |A32_MC18_ADDR Package CBo/L3 Slices (if the pair is present): CBo1, CBo4, CBo7, 
44BH | 1099 | IA32_MC18_MISC Package CBo10, CBo13, CBo16. 
44CH | 1100 | IA32_MC19_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
44DH | 1101 | 1A32.MC19. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC19 reports MC errors from the following pair of 
44€H | 1102 | IA32_MC19_ADDR Package CBo/L3 Slices (if the pair is present): CBo2, CBo5, CBo8, 
44FH | 1103 | IA32_MC19_MISC Package CBo11, CBo14, CBo17. 
450H | 1104 | IA32_MC20_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
451H | 1105 | 1A32.MC20. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC20 reports MC errors from the Intel QPI 1 
452H | 1106 | IA32_MC20_ADDR Package module: 
453H | 1107 | IA32_MC20_MISC Package 
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454H | 1108 | IA32_MC21_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
455H | 1109 | 1A32_MC21. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 
456H | 1110 |1A32.MC21_ADDR Package ae reports MC errors from the Intel QPI 2 
457H | 1111 | IA32_MC21_MISC Package 
606H | 1542 | MSR_RAPL_POWER_UNIT Package Unit Multipliers Used in RAPL Interfaces (R/O) 
3:0 Package Power Units 
See Section 14.10.1, “RAPL Interfaces.” 
7:4 Package Reserved 
12:8 Package Energy Status Units 
Energy related information (in Joules) is based on the 
multiplier, 1/2*ESU; where ESU is an unsigned integer 
represented by bits 12:8. Default value is OEH (or 61 
micro-joules). 
15:13 Package Reserved 
19:16 Package Time Units 
See Section 14.10.1, “RAPL Interfaces.” 
63:20 Reserved 
618H | 1560 | MSR_DRAM_POWER_LIMIT Package DRAM RAPL Power Limit Control (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 
619H | 1561 | MSR_DRAM_ENERGY_STATUS Package DRAM Energy Status (R/O) 
Energy Consumed by DRAM devices. 
31:0 Energy in 15.3 micro-joules. Requires BIOS configuration 
to enable DRAM RAPL mode 0 (Direct VR). 
63:32 Reserved 
61BH | 1563 | MSR_DRAM_PERF_STATUS Package DRAM Performance Throttling Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 
61CH | 1564 | MSR_DRAM_POWER_INFO Package DRAM RAPL Parameters (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 
61EH 1566 | MSR_PCIE_PLL_RATIO Package Configuration of PCIE PLL Relative to BCLK(R/W) 
1:0 Package PCIE Ratio (R/W) 
OOb: Use 5:5 mapping for1 00MHz operation (default). 
01b: Use 5:4 mapping for1 25MHz operation. 
10b: Use 5:3 mapping for166MHz operation. 
11b: Use 5:2 mapping for250MHz operation. 
2 Package LPLL Select (R/W) 
If 1, use configured setting of PCIE Ratio. 
3 Package LONG RESET (R/W) 
If 1, wait an additional time-out before re-locking 
Gen2/Gen3 PLLs. 
63:4 Reserved 
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620H 


1568 


MSR UNCORE_RATIO_LIMIT 


Package 


Uncore Ratio Limit (R/W) 


Out of reset, the min_ratio and max_ratio fields 
represent the widest possible range of uncore 
frequencies. Writing to these fields allows software to 
control the minimum and the maximum frequency that 
hardware will select. 


Reserved 


MIN_RATIO 


Writing to this field controls the minimum possible ratio 
of the LLC/Ring. 


Reserved 


MAX_RATIO 
This field is used to limit the max ratio of the LLC/Ring. 


639H 


1593 


MSR_PPO_ENERGY_STATUS 


Package 


Reserved (R/O) 
Reads return 0. 


690H 


1680 


MSR_CORE_PERF_LIMIT_REASONS 


Package 


Indicator of Frequency Clipping in Processor Cores (R/W) 
(Frequency refers to processor core frequency.) 


PROCHOT Status (RO) 


When set, processor core frequency is reduced below 
the operating system request due to assertion of 
external PROCHOT. 


Thermal Status (RO) 


When set, frequency is reduced below the operating 
system request due to a thermal event. 


Power Budget Management Status (RO) 

When set, frequency is reduced below the operating 
system request due to PBM limit 

Platform Configuration Services Status (RO) 


When set, frequency is reduced below the operating 
system request due to PCS limit 


Reserved 


Autonomous Utilization-Based Frequency Control 
Status (RO) 
When set, frequency is reduced below the operating 


system request because the processor has detected 
that utilization is low. 


VR Therm Alert Status (RO) 

When set, frequency is reduced below the operating 
system request due to a thermal alert from the Voltage 
Regulator. 


Reserved 
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Electrical Design Point Status (RO) 


When set, frequency is reduced below the operating 
system request due to electrical design point 
constraints (e.g., maximum electrical current 
consumption). 


Reserved 


Multi-Core Turbo Status (RO) 


When set, frequency is reduced below the operating 
system request due to Multi-Core Turbo limits. 


Reserved 


Core Frequency P1 Status (RO) 


When set, frequency is reduced below max non-turbo 
P1. 


14 


Core Max N-Core Turbo Frequency Limiting Status (RO) 


When set, frequency is reduced below max n-core turbo 
frequency. 


15 


Core Frequency Limiting Status (RO) 


When set, frequency is reduced below the operating 
system request. 


16 


PROCHOT Log 


When set, indicates that the PROCHOT Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


i? 


Thermal Log 


When set, indicates that the Thermal Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


18 


Power Budget Management Log 


When set, indicates that the PBM Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


19 


Platform Configuration Services Log 


When set, indicates that the PCS Status bit has asserted 
since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


20 


Reserved 
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21 


Autonomous Utilization-Based Frequency Control Log 


When set, indicates that the AUBFC Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


22 


VR Therm Alert Log 


When set, indicates that the VR Therm Alert Status bit 
has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


23 
24 


25 


Reserved 


Electrical Design Point Log 


When set, indicates that the EDP Status bit has asserted 
since the log bit was last cleared. 

This log bit will remain set until cleared by software 
writing 0. 


Reserved 


26 


Multi-Core Turbo Log 


When set, indicates that the Multi-Core Turbo Status bit 
has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


28:27 


Reserved 


29 


Core Frequency P1 Log 

When set, indicates that the Core Frequency P1 Status 
bit has asserted since the log bit was last cleared. 

This log bit will remain set until cleared by software 
writing O. 


30 


Core Max N-Core Turbo Frequency Limiting Log 


When set, indicates that the Core Max n-core Turbo 
Frequency Limiting Status bit has asserted since the log 
bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


31 


Core Frequency Limiting Log 


When set, indicates that the Core Frequency Limiting 
Status bit has asserted since the log bit was last 
cleared. 


This log bit will remain set until cleared by software 
writing O. 


63:32 


Reserved 


C8DH 


3213 


IA32_QM_EVTSEL 


THREAD 


Monitoring Event Select Register (R/W) 
If CPUID.(EAX=07H, ECX=0):EBX.RDT-M[bit 12] = 1. 
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7:0 EventID (RW) 
Event encoding: 
0x0: No monitoring. 
0x1: L3 occupancy monitoring. 
All other encoding reserved. 

31:8 Reserved 

41:32 RMID (RW) 

63:42 Reserved 

C8EH 3214 | 1IA32_QM_CTR THREAD Monitoring Counter Register (R/O) 

If CPUID.(EAX=07H, ECX=0):EBX.RDT-M[bit 12] = 1. 

61:0 Resource Monitored Data 

62 Unavailable: If 1, indicates data for this RMID is not 
available or not monitored for this resource or RMID. 

63 Error: If 1, indicates and unsupported RMID or event 
type was written to |A32_PQR_QM_EVTSEL. 

C8FH 3215 | IA32_PQR_ASSOC THREAD Resource Association Register (R/W) 
9:0 RMID 
63:10 Reserved 


See Table 2-20, Table 2-29 for other MSR definitions applicable to processors with CPUID signature O6_3FH. 


NOTES: 


1. An override configuration lower than the factory-set configuration is always supported. An override configuration higher than the fac- 
tory-set configuration is dependent on features specific to the processor and the platform. 


2.14.1 


Additional Uncore PMU MSRs in the Intel® Xeon® Processor E5 v3 Family 


Intel Xeon Processor E5 v3 and E7 v3 family are based on the Haswell-E microarchitecture. The MSR-based uncore 
PMU interfaces are listed in Table 2-33. For complete detail of the uncore PMU, refer to Intel Xeon Processor E5 v3 
Product Family Uncore Performance Monitoring Guide. These processors have a CPUID signature with 

DisplayFamily_DisplayModel of 06_3FH. 


Table 2-33. Uncore PMU MSRs in Intel® Xeon® Processor E5 v3 Family 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
700H | 1792 | MSR_PMON_GLOBAL_CTL Package Uncore Perfmon Per-Socket Global Control 
701H | 1793 | MSR_PMON_GLOBAL_STATUS Package Uncore Perfmon Per-Socket Global Status 
702H | 1794 | MSR_PMON_GLOBAL_CONFIG Package Uncore Perfmon Per-Socket Global Configuration 
703H | 1795 | MSR_U_PMON_UCLK_FIXED_CTL Package Uncore U-Box UCLK Fixed Counter Control 
704H | 1796 | MSR_U_PMON_UCLK_FIXED_CTR Package Uncore U-Box UCLK Fixed Counter 
705H | 1797 | MSR_U_PMON_EVNTSELO Package Uncore U-Box Perfmon Event Select for U-Box 
Counter 0 
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706H | 1798 | MSR_U_PMON_EVNTSEL1 Package Uncore U-Box Perfmon Event Select for U-Box 
Counter 1 

708H | 1800 | MSR_U_PMON_BOX_STATUS Package Uncore U-Box Perfmon U-Box Wide Status 

709H | 1801 | MSR_U_PMON_CTRO Package Uncore U-Box Perfmon Counter O 

70AH | 1802 | MSR_U_PMON_CTR1 Package Uncore U-Box Perfmon Counter 1 

710H | 1808 | MSR_PCU_PMON_BOX_CTL Package Uncore PCU Perfmon for PCU-Box-Wide Control 

711H | 1809 ) MSR_PCU_PMON_EVNTSELO Package Uncore PCU Perfmon Event Select for PCU Counter O 

712H | 1810 | MSR_PCU_PMON_EVNTSEL1 Package Uncore PCU Perfmon Event Select for PCU Counter 1 

713H | 1811 | MSR_PCU_PMON_EVNTSEL2 Package Uncore PCU Perfmon Event Select for PCU Counter 2 

714H | 1812 | MSR_PCU_PMON_EVNTSEL3 Package Uncore PCU Perfmon Event Select for PCU Counter 3 

715H | 1813 | MSR_PCU_PMON_BOX_FILTER Package Uncore PCU Perfmon Box-Wide Filter 

716H | 1814 | MSR_PCU_PMON_BOX_STATUS Package Uncore PCU Perfmon Box Wide Status 

717H | 1815 | MSR_PCU_PMON_CTRO Package Uncore PCU Perfmon Counter 0 

718H | 1816 | MSR_PCU_PMON_CTR1 Package Uncore PCU Perfmon Counter 1 

719H | 1817 | MSR_PCU_PMON_CTR2 Package Uncore PCU Perfmon Counter 2 

71AH | 1818 | MSR_PCU_PMON_CTR3 Package Uncore PCU Perfmon Counter 3 

720H | 1824 | MSR_SO_PMON_BOX_CTL Package Uncore SBo O Perfmon for SBo O Box-Wide Control 

721H | 1825 | MSR_SO_PMON_EVNTSELO Package Uncore SBo O Perfmon Event Select for SBo 0 
Counter 0 

722H | 1826 | MSR_SO_PMON_EVNTSEL1 Package Uncore SBo 0 Perfmon Event Select for SBo 0 
Counter 1 

723H | 1827 | MSR_SO_PMON_EVNTSEL2 Package Uncore SBo 0 Perfmon Event Select for SBo 0 
Counter 2 

724H | 1828 | MSR_SO_PMON_EVNTSEL3 Package Uncore SBo 0 Perfmon Event Select for SBo 0 
Counter 3 

725H | 1829 | MSR_SO_PMON_BOX_FILTER Package Uncore SBo 0 Perfmon Box-Wide Filter 

726H | 1830 | MSR_SO_PMON_CTRO Package Uncore SBo 0 Perfmon Counter 0 

727H | 1831 | MSR_SO_PMON_CTR1 Package Uncore SBo 0 Perfmon Counter 1 

728H | 1832 | MSR_SO_PMON_CTR2 Package Uncore SBo O Perfmon Counter 2 

729H | 1833 | MSR_SO_PMON_CTR3 Package Uncore SBo 0 Perfmon Counter 3 

72AH | 1834 | MSR_S1_PMON_BOX_CTL Package Uncore SBo 1 Perfmon for SBo 1 Box-Wide Control 

72BH | 1835 | MSR_S1_PMON_EVNTSELO Package Uncore SBo 1 Perfmon Event Select for SBo 1 
Counter O 

72CH 1836 | MSR_S1_PMON_EVNTSEL1 Package Uncore SBo 1 Perfmon Event Select for SBo 1 
Counter 1 

72DH | 1837 | MSR_S1_PMON_EVNTSEL2 Package Uncore SBo 1 Perfmon Event Select for SBo 1 
Counter 2 

72EH 1838 | MSR_S1_PMON_EVNTSEL3 Package Uncore SBo 1 Perfmon Event Select for SBo 1 
Counter 3 

72FH 1839 | MSR_S1_PMON_BOX_FILTER Package Uncore SBo 1 Perfmon Box-Wide Filter 
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730H | 1840 | MSR_S1_PMON_CTRO Package Uncore SBo 1 Perfmon Counter 0 

731H | 1841 | MSR_S1_PMON_CTR1 Package Uncore SBo 1 Perfmon Counter 1 

732H | 1842 | MSR_S1_PMON_CTR2 Package Uncore SBo 1 Perfmon Counter 2 

733H | 1843 | MSR_S1_PMON_CTR3 Package Uncore SBo 1 Perfmon Counter 3 

734H | 1844 | MSR_S2_PMON_BOX_CTL Package Uncore SBo 2 Perfmon for SBo 2 Box-Wide Control 

735H | 1845 | MSR_S2_PMON_EVNTSELO Package Uncore SBo 2 Perfmon Event Select for SBo 2 
Counter 0 

736H | 1846 | MSR_S2_PMON_EVNTSEL1 Package Uncore SBo 2 Perfmon Event Select for SBo 2 
Counter 1 

737H | 1847 | MSR_S2_PMON_EVNTSEL2 Package Uncore SBo 2 Perfmon Event Select for SBo 2 
Counter 2 

738H | 1848 | MSR_S2_PMON_EVNTSEL3 Package Uncore SBo 2 Perfmon Event Select for SBo 2 
Counter 3 

739H | 1849 | MSR_S2_PMON_BOX_FILTER Package Uncore SBo 2 Perfmon Box-Wide Filter 

73AH | 1850 | MSR_S2_PMON_CTRO Package Uncore SBo 2 Perfmon Counter O 

73BH | 1851 | MSR_S2_PMON_CTR1 Package Uncore SBo 2 Perfmon Counter 1 

73CH 1852 | MSR_S2_PMON_CTR2 Package Uncore SBo 2 Perfmon Counter 2 

73DH | 1853 | MSR_S2_PMON_CTR3 Package Uncore SBo 2 Perfmon Counter 3 

73E€H 1854 | MSR_S3_PMON_BOX_CTL Package Uncore SBo 3 Perfmon for SBo 3 Box-Wide Control 

73FH 1855 | MSR_S3_PMON_EVNTSELO Package Uncore SBo 3 Perfmon Event Select for SBo 3 
Counter 0 

740H | 1856 | MSR_S3_PMON_EVNTSEL1 Package Uncore SBo 3 Perfmon Event Select for SBo 3 
Counter 1 

741H | 1857 | MSR_S3_PMON_EVNTSEL2 Package Uncore SBo 3 Perfmon Event Select for SBo 3 
Counter 2 

742H | 1858 | MSR_S3_PMON_EVNTSEL3 Package Uncore SBo 3 Perfmon Event Select for SBo 3 
Counter 3 

743H | 1859 | MSR_S3_PMON_BOX_FILTER Package Uncore SBo 3 Perfmon Box-Wide Filter 

744H | 1860 | MSR_S3_PMON_CTRO Package Uncore SBo 3 Perfmon Counter 0 

745H | 1861 | MSR_S3_PMON_CTR1 Package Uncore SBo 3 Perfmon Counter 1 

746H | 1862 | MSR_S3_PMON_CTR2 Package Uncore SBo 3 Perfmon Counter 2 

747H | 1863 | MSR_S3_PMON_CTR3 Package Uncore SBo 3 Perfmon Counter 3 

EOOH | 3584 | MSR_CO_PMON_BOX_CTL Package Uncore C-Box 0 Perfmon for Box-Wide Control 

€01H | 3585 | MSR_CO_PMON_EVNTSELO Package Uncore C-Box 0 Perfmon Event Select for C-Box 0 
Counter 0 

E02H | 3586 | MSR_CO_PMON_EVNTSEL1 Package Uncore C-Box 0 Perfmon Event Select for C-Box O 
Counter 1 

€03H | 3587 | MSR_CO_PMON_EVNTSEL2 Package Uncore C-Box 0 Perfmon Event Select for C-Box O 
Counter 2 

€04H | 3588 | MSR_CO_PMON_EVNTSEL3 Package Uncore C-Box 0 Perfmon Event Select for C-Box 0 
Counter 3 
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€05H | 3589 | MSR_CO_PMON_BOX_FILTERO Package Uncore C-Box 0 Perfmon Box Wide Filter 0 

€O6H | 3590 | MSR_CO_PMON_BOX_FILTER1 Package Uncore C-Box 0 Perfmon Box Wide Filter 1 

€07H | 3591 | MSR_CO_PMON_BOX_STATUS Package Uncore C-Box 0 Perfmon Box Wide Status 

€O8H | 3592 | MSR_CO_PMON_CTRO Package Uncore C-Box 0 Perfmon Counter O 

€OSH | 3593 | MSR_CO_PMON_CTR1 Package Uncore C-Box 0 Perfmon Counter 1 

EOAH | 3594 | MSR_CO_PMON_CTR2 Package Uncore C-Box 0 Perfmon Counter 2 

EOBH | 3595 | MSR_CO_PMON_CTR3 Package Uncore C-Box 0 Perfmon Counter 3 

€10H | 3600 | MSR_C1_PMON_BOX_CTL Package Uncore C-Box 1 Perfmon for Box-Wide Control 

€11H | 3601 | MSR_C1_PMON_EVNTSELO Package Uncore C-Box 1 Perfmon Event Select for C-Box 1 
Counter O 

—12H | 3602 | MSR_C1_PMON_EVNTSEL1 Package Uncore C-Box 1 Perfmon Event Select for C-Box 1 
Counter 1 

€13H | 3603 | MSR_C1_PMON_EVNTSEL2 Package Uncore C-Box 1 Perfmon Event Select for C-Box 1 
Counter 2 

E14H | 3604 | MSR_C1_PMON_EVNTSEL3 Package Uncore C-Box 1 Perfmon Event Select for C-Box 1 
Counter 3 

€15H | 3605 | MSR_C1_PMON_BOX_FILTERO Package Uncore C-Box 1 Perfmon Box Wide Filter O 

€16H | 3606 | MSR_C1_PMON_BOX_FILTER1 Package Uncore C-Box 1 Perfmon Box Wide Filter1 

€17H | 3607 | MSR_C1_PMON_BOX_STATUS Package Uncore C-Box 1 Perfmon Box Wide Status 

€18H | 3608 | MSR_C1_PMON_CTRO Package Uncore C-Box 1 Perfmon Counter 0 

€19H | 3609 | MSR_C1_PMON_CTR1 Package Uncore C-Box 1 Perfmon Counter 1 

E1AH | 3610 | MSR_C1_PMON_CTR2 Package Uncore C-Box 1 Perfmon Counter 2 

€1BH | 3611 | MSR_C1_PMON_CTR3 Package Uncore C-Box 1 Perfmon Counter 3 

E20H | 3616 | MSR_C2_PMON_BOX_CTL Package Uncore C-Box 2 Perfmon for Box-Wide Control 

E21H | 3617 | MSR_C2_PMON_EVNTSELO Package Uncore C-Box 2 Perfmon Event Select for C-Box 2 
Counter O 

E22H | 3618 | MSR_C2_PMON_EVNTSEL1 Package Uncore C-Box 2 Perfmon Event Select for C-Box 2 
Counter 1 

E23H | 3619 | MSR_C2_PMON_EVNTSEL2 Package Uncore C-Box 2 Perfmon Event Select for C-Box 2 
Counter 2 

E24H | 3620 | MSR_C2_PMON_EVNTSEL3 Package Uncore C-Box 2 Perfmon Event select for C-Box 2 
Counter 3 

€25H | 3621 | MSR_C2_PMON_BOX_FILTERO Package Uncore C-Box 2 Perfmon Box Wide Filter 0 

E26H | 3622 | MSR_C2_PMON_BOX_FILTER1 Package Uncore C-Box 2 Perfmon Box Wide Filter1 

€27H | 3623 | MSR_C2_PMON_BOX_STATUS Package Uncore C-Box 2 Perfmon Box Wide Status 

E28H | 3624 | MSR_C2_PMON_CTRO Package Uncore C-Box 2 Perfmon Counter 0 

E29H | 3625 | MSR_C2_PMON_CTR1 Package Uncore C-Box 2 Perfmon Counter 1 

E2AH | 3626 | MSR_C2_PMON_CTR2 Package Uncore C-Box 2 Perfmon Counter 2 

E2BH | 3627 | MSR_C2_PMON_CTR3 Package Uncore C-Box 2 Perfmon Counter 3 
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E30H | 3632 | MSR_C3_PMON_BOX_CTL Package Uncore C-Box 3 Perfmon for Box-Wide Control 

€31H | 3633 | MSR_C3_PMON_EVNTSELO Package Uncore C-Box 3 Perfmon Event Select for C-Box 3 
Counter 0 

E32H | 3634 | MSR_C3_PMON_EVNTSEL1 Package Uncore C-Box 3 Perfmon Event Select for C-Box 3 
Counter 1 

E33H | 3635 | MSR_C3_PMON_EVNTSEL2 Package Uncore C-Box 3 Perfmon Event Select for C-Box 3 
Counter 2 

E34H | 3636 | MSR_C3_PMON_EVNTSEL3 Package Uncore C-Box 3 Perfmon Event Select for C-Box 3 
Counter 3 

E35H | 3637 | MSR_C3_PMON_BOX_FILTERO Package Uncore C-Box 3 Perfmon Box Wide Filter 0 

E36H | 3638 | MSR_C3_PMON_BOX_FILTER1 Package Uncore C-Box 3 Perfmon Box Wide Filter1 

€37H | 3639 | MSR_C3_PMON_BOX_STATUS Package Uncore C-Box 3 Perfmon Box Wide Status 

E38H | 3640 | MSR_C3_PMON_CTRO Package Uncore C-Box 3 Perfmon Counter O 

E39H | 3641 | MSR_C3_PMON_CTR1 Package Uncore C-Box 3 Perfmon Counter 1 

E3AH | 3642 | MSR_C3_PMON_CTR2 Package Uncore C-Box 3 Perfmon Counter 2 

E3BH | 3643 | MSR_C3_PMON_CTR3 Package Uncore C-Box 3 Perfmon Counter 3 

E40H | 3648 | MSR_C4_PMON_BOX_CTL Package Uncore C-Box 4 Perfmon for Box-Wide Control 

E41H | 3649 | MSR_C4_PMON_EVNTSELO Package Uncore C-Box 4 Perfmon Event Select for C-Box 4 
Counter 0 

E42H | 3650 | MSR_C4_PMON_EVNTSEL1 Package Uncore C-Box 4 Perfmon Event Select for C-Box 4 
Counter 1 

E43H | 3651 | MSR_C4_PMON_EVNTSEL2 Package Uncore C-Box 4 Perfmon Event Select for C-Box 4 
Counter 2 

E44H | 3652 | MSR_C4_PMON_EVNTSEL3 Package Uncore C-Box 4 Perfmon Event Select for C-Box 4 
Counter 3 

E45H | 3653 | MSR_C4_PMON_BOX_FILTERO Package Uncore C-Box 4 Perfmon Box Wide Filter 0 

E46H | 3654 | MSR_C4_PMON_BOX_FILTER1 Package Uncore C-Box 4 Perfmon Box Wide Filter1 

€47H | 3655 | MSR_C4_PMON_BOX_STATUS Package Uncore C-Box 4 Perfmon Box Wide Status 

E48H | 3656 | MSR_C4_PMON_CTRO Package Uncore C-Box 4 Perfmon Counter 0 

E49H | 3657 | MSR_C4_PMON_CTR1 Package Uncore C-Box 4 Perfmon Counter 1 

E4AH | 3658 | MSR_C4_PMON_CTR2 Package Uncore C-Box 4 Perfmon Counter 2 

E4BH | 3659 | MSR_C4_PMON_CTR3 Package Uncore C-Box 4 Perfmon Counter 3 

E50H | 3664 | MSR_C5_PMON_BOX_CTL Package Uncore C-Box 5 Perfmon for Box-Wide Control 

€51H | 3665 | MSR_C5_PMON_EVNTSELO Package Uncore C-Box 5 Perfmon Event Select for C-Box 5 
Counter 0 

E52H | 3666 | MSR_C5_PMON_EVNTSEL1 Package Uncore C-Box 5 Perfmon Event Select for C-Box 5 
Counter 1 

€53H | 3667 | MSR_C5_PMON_EVNTSEL2 Package Uncore C-Box 5 Perfmon Event Select for C-Box 5 
Counter 2 

E54H | 3668 | MSR_C5_PMON_EVNTSEL3 Package Uncore C-Box 5 Perfmon Event Select for C-Box 5 
Counter 3 
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Hex Dec 

€55H | 3669 | MSR_C5_PMON_BOX_FILTERO Package Uncore C-Box 5 Perfmon Box Wide Filter 0 

€56H | 3670 | MSR_C5_PMON_BOX_FILTER1 Package Uncore C-Box 5 Perfmon Box Wide Filter 1 

€57H | 3671 | MSR_C5_PMON_BOX_STATUS Package Uncore C-Box 5 Perfmon Box Wide Status 

E58H | 3672 | MSR_C5_PMON_CTRO Package Uncore C-Box 5 Perfmon Counter O 

€59H | 3673 | MSR_C5_PMON_CTR1 Package Uncore C-Box 5 Perfmon Counter 1 

E5AH | 3674 | MSR_C5_PMON_CTR2 Package Uncore C-Box 5 Perfmon Counter 2 

E5BH | 3675 | MSR_C5_PMON_CTR3 Package Uncore C-Box 5 Perfmon Counter 3 

€60H | 3680 | MSR_C6_PMON_BOX_CTL Package Uncore C-Box 6 Perfmon for Box-Wide Control 

€61H | 3681 | MSR_C6_PMON_EVNTSELO Package Uncore C-Box 6 Perfmon Event Select for C-Box 6 
Counter O 

€62H | 3682 | MSR_C6_PMON_EVNTSEL1 Package Uncore C-Box 6 Perfmon Event Select for C-Box 6 
Counter 1 

€63H | 3683 | MSR_C6_PMON_EVNTSEL2 Package Uncore C-Box 6 Perfmon Event Select for C-Box 6 
Counter 2 

—64H | 3684 | MSR_C6_PMON_EVNTSEL3 Package Uncore C-Box 6 Perfmon Event Select for C-Box 6 
Counter 3 

€65H | 3685 | MSR_C6_PMON_BOX_FILTERO Package Uncore C-Box 6 Perfmon Box Wide Filter O 

€66H | 3686 | MSR_C6_PMON_BOX_FILTER1 Package Uncore C-Box 6 Perfmon Box Wide Filter 1 

€67H | 3687 | MSR_C6_PMON_BOX_STATUS Package Uncore C-Box 6 Perfmon Box Wide Status 

€68H | 3688 | MSR_C6_PMON_CTRO Package Uncore C-Box 6 Perfmon Counter O 

€69H | 3689 | MSR_C6_PMON_CTR1 Package Uncore C-Box 6 Perfmon Counter 1 

E6AH | 3690 | MSR_C6_PMON_CTR2 Package Uncore C-Box 6 Perfmon Counter 2 

E6BH | 3691 | MSR_C6_PMON_CTR3 Package Uncore C-Box 6 Perfmon Counter 3 

€70H | 3696 | MSR_C7_PMON_BOX_CTL Package Uncore C-Box 7 Perfmon for Box-Wide Control 

E71H | 3697 | MSR_C7_PMON_EVNTSELO Package Uncore C-Box 7 Perfmon Event Select for C-Box 7 
Counter O 

E72H | 3698 | MSR_C7_PMON_EVNTSEL1 Package Uncore C-Box 7 Perfmon Event Select for C-Box 7 
Counter 1 

E73H | 3699 | MSR_C7_PMON_EVNTSEL2 Package Uncore C-Box 7 Perfmon Event Select for C-Box 7 
Counter 2 

E74H | 3700 | MSR_C7_PMON_EVNTSEL3 Package Uncore C-Box 7 Perfmon Event Select for C-Box 7 
Counter 3 

€75H | 3701 | MSR_C7_PMON_BOX_FILTERO Package Uncore C-Box 7 Perfmon Box Wide Filter 0 

€76H | 3702 | MSR_C7_PMON_BOX_FILTER1 Package Uncore C-Box 7 Perfmon Box Wide Filter 1 

€77H | 3703 | MSR_C7_PMON_BOX_STATUS Package Uncore C-Box 7 Perfmon Box Wide Status 

E78H | 3704 | MSR_C7_PMON_CTRO Package Uncore C-Box 7 Perfmon Counter 0 

€79H | 3705 | MSR_C7_PMON_CTR1 Package Uncore C-Box 7 Perfmon Counter 1 

E7AH | 3706 | MSR_C7_PMON_CTR2 Package Uncore C-Box 7 Perfmon Counter 2 

E€7BH | 3707 | MSR_C7_PMON_CTR3 Package Uncore C-Box 7 Perfmon Counter 3 
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E80H | 3712 | MSR_C8_PMON_BOX_CTL Package Uncore C-Box 8 Perfmon Local Box Wide Control 

E81H | 3713 | MSR_C8_PMON_EVNTSELO Package Uncore C-Box 8 Perfmon Event Select for C-Box 8 
Counter 0 

E82H | 3714 | MSR_C8_PMON_EVNTSEL1 Package Uncore C-Box 8 Perfmon Event Select for C-Box 8 
Counter 1 

€83H | 3715 | MSR_C8_PMON_EVNTSEL2 Package Uncore C-Box 8 Perfmon Event Select for C-Box 8 
Counter 2 

E84H | 3716 | MSR_C8_PMON_EVNTSEL3 Package Uncore C-Box 8 Perfmon Event Select for C-Box 8 
Counter 3 

E85H | 3717 | MSR_C8_PMON_BOX_FILTERO Package Uncore C-Box 8 Perfmon Box Wide Filter 0 

E86H | 3718 | MSR_C8_PMON_BOX_FILTER1 Package Uncore C-Box 8 Perfmon Box Wide Filter 1 

€87H | 3719 | MSR_C8_PMON_BOX_STATUS Package Uncore C-Box 8 Perfmon Box Wide Status 

E88H | 3720 | MSR_C8_PMON_CTRO Package Uncore C-Box 8 Perfmon Counter O 

E89H | 3721 | MSR_C8_PMON_CTR1 Package Uncore C-Box 8 Perfmon Counter 1 

E8AH | 3722 | MSR_C8_PMON_CTR2 Package Uncore C-Box 8 Perfmon Counter 2 

E8BH | 3723 | MSR_C8_PMON_CTR3 Package Uncore C-Box 8 Perfmon Counter 3 

ES0H | 3728 | MSR_C9_PMON_BOX_CTL Package Uncore C-Box 9 Perfmon Local Box Wide Control 

€91H | 3729 | MSR_C9_PMON_EVNTSELO Package Uncore C-Box 9 Perfmon Event Select for C-Box 9 
Counter 0 

E92H | 3730 | MSR_C9_PMON_EVNTSEL1 Package Uncore C-Box 9 Perfmon Event Select for C-Box 9 
Counter 1 

€93H | 3731 | MSR_C9_PMON_EVNTSEL2 Package Uncore C-Box 9 Perfmon Event Select for C-Box 9 
Counter 2 

E94H | 3732 | MSR_C9_PMON_EVNTSEL3 Package Uncore C-Box 9 Perfmon Event Select for C-Box 9 
Counter 3 

E95H | 3733 | MSR_C9_PMON_BOX_FILTERO Package Uncore C-Box 9 Perfmon Box Wide Filter 0 

E96H | 3734 | MSR_C9_PMON_BOX_FILTER1 Package Uncore C-Box 9 Perfmon Box Wide Filter 1 

€97H | 3735 | MSR_C9_PMON_BOX_STATUS Package Uncore C-Box 9 Perfmon Box Wide Status 

E98H | 3736 | MSR_C9_PMON_CTRO Package Uncore C-Box 9 Perfmon Counter 0 

E99SH | 3737 | MSR_C9_PMON_CTR1 Package Uncore C-Box 9 Perfmon Counter 1 

ESAH | 3738 | MSR_C9_PMON_CTR2 Package Uncore C-Box 9 Perfmon Counter 2 

E9BH | 3739 | MSR_C9_PMON_CTR3 Package Uncore C-Box 9 Perfmon Counter 3 

EAOH | 3744 | MSR_C10_PMON_BOX_CTL Package Uncore C-Box 10 Perfmon Local Box Wide Control 

EA1H | 3745 | MSR_C10_PMON_EVNTSELO Package Uncore C-Box 10 Perfmon Event Select for C-Box 10 
Counter 0 

EA2H | 3746 | MSR_C10_PMON_EVNTSEL1 Package Uncore C-Box 10 Perfmon Event Select for C-Box 10 
Counter 1 

EA3H | 3747 | MSR_C10_PMON_EVNTSEL2 Package Uncore C-Box 10 Perfmon Event Select for C-Box 10 
Counter 2 

EA4H | 3748 | MSR_C10_PMON_EVNTSEL3 Package Uncore C-Box 10 Perfmon Event Select for C-Box 10 
Counter 3 
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EASH | 3749 | MSR_C10_PMON_BOX_FILTERO Package Uncore C-Box 10 Perfmon Box Wide Filter 0 

EA6H | 3750 | MSR_C10_PMON_BOX_FILTER1 Package Uncore C-Box 10 Perfmon Box Wide Filter 1 

EA7H | 3751 | MSR_C10_PMON_BOX_STATUS Package Uncore C-Box 10 Perfmon Box Wide Status 

EA8H | 3752 | MSR_C10_PMON_CTRO Package Uncore C-Box 10 Perfmon Counter O 

EASH | 3753 | MSR_C10_PMON_CTR1 Package Uncore C-Box 10 perfmon Counter 1 

EAAH | 3754 | MSR_C10_PMON_CTR2 Package Uncore C-Box 10 Perfmon Counter 2 

EABH | 3755 | MSR_C10_PMON_CTR3 Package Uncore C-Box 10 Perfmon Counter 3 

EBOH | 3760 | MSR_C11_PMON_BOX_CTL Package Uncore C-Box 11 Perfmon Local Box Wide Control 

€B1H | 3761 | MSR_C11_PMON_EVNTSELO Package Uncore C-Box 11 Perfmon Event Select for C-Box 11 
Counter O 

EB2H | 3762 | MSR_C11_PMON_EVNTSEL1 Package Uncore C-Box 11 Perfmon Event Select for C-Box 11 
Counter 1 

EB3H | 3763 | MSR_C11_PMON_EVNTSEL2 Package Uncore C-Box 11 Perfmon Event Select for C-Box 11 
Counter 2 

EB4H | 3764 | MSR_C11_PMON_EVNTSEL3 Package Uncore C-box 11 Perfmon Event Select for C-Box 11 
Counter 3 

EB5H | 3765 | MSR_C11_PMON_BOX_FILTERO Package Uncore C-Box 11 Perfmon Box Wide Filter 0 

EB6H | 3766 | MSR_C11_PMON_BOX_FILTER1 Package Uncore C-Box 11 Perfmon Box Wide Filter 1 

€B7H | 3767 | MSR_C11_PMON_BOX_STATUS Package Uncore C-Box 11 Perfmon Box Wide Status 

EB8H | 3768 | MSR_C11_PMON_CTRO Package Uncore C-Box 11 Perfmon Counter 0 

EBSH | 3769 | MSR_C11_PMON_CTR1 Package Uncore C-Box 11 Perfmon Counter 1 

EBAH | 3770 | MSR_C11_PMON_CTR2 Package Uncore C-Box 11 Perfmon Counter 2 

EBBH | 3771 | MSR_C11_PMON_CTR3 Package Uncore C-Box 11 Perfmon Counter 3 

ECOH | 3776 | MSR_C12_PMON_BOX_CTL Package Uncore C-Box 12 Perfmon Local Box Wide Control 

EC1H | 3777 | MSR_C12_PMON_EVNTSELO Package Uncore C-Box 12 Perfmon Event Select for C-Box 12 
Counter 0 

EC2H | 3778 | MSR_C12_PMON_EVNTSEL1 Package Uncore C-Box 12 Perfmon Event Select for C-Box 12 
Counter 1 

EC3H 3779 | MSR_C12_PMON_EVNTSEL2 Package Uncore C-Box 12 Perfmon Event Select for C-Box 12 
Counter 2 

EC4H 3780 | MSR_C12_PMON_EVNTSEL3 Package Uncore C-Box 12 Perfmon Event Select for C-Box 12 
Counter 3 

ECSH | 3781 | MSR_C12_PMON_BOX_FILTERO Package Uncore C-Box 12 Perfmon Box Wide Filter 0 

EC6H | 3782 | MSR_C12_PMON_BOX_FILTER1 Package Uncore C-Box 12 Perfmon Box Wide Filter 1 

EC7H | 3783 | MSR_C12_PMON_BOX_STATUS Package Uncore C-Box 12 Perfmon Box Wide Status 

EC8H | 3784 | MSR_C12_PMON_CTRO Package Uncore C-Box 12 Perfmon Counter 0 

ECSH | 3785 | MSR_C12_PMON_CTR1 Package Uncore C-Box 12 Perfmon Counter 1 

ECAH | 3786 | MSR_C12_PMON_CTR2 Package Uncore C-Box 12 Perfmon Counter 2 

ECBH | 3787 | MSR_C12_PMON_CTR3 Package Uncore C-Box 12 Perfmon Counter 3 
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EDOH | 3792 | MSR_C13_PMON_BOX_CTL Package Uncore C-Box 13 Perfmon local box wide control. 

ED1H | 3793 | MSR_C13_PMON_EVNTSELO Package Uncore C-Box 13 Perfmon Event Select for C-Box 13 
Counter 0 

ED2H | 3794 | MSR_C13_PMON_EVNTSEL1 Package Uncore C-Box 13 Perfmon Event Select for C-Box 13 
Counter 1 

€D3H | 3795 | MSR_C13_PMON_EVNTSEL2 Package Uncore C-Box 13 Perfmon Event Select for C-Box 13 
Counter 2 

ED4H | 3796 | MSR_C13_PMON_EVNTSEL3 Package Uncore C-Box 13 Perfmon Event Select for C-Box 13 
Counter 3 

ED5H | 3797 | MSR_C13_PMON_BOX_FILTERO Package Uncore C-Box 13 Perfmon Box Wide Filter 0 

ED6H | 3798 | MSR_C13_PMON_BOX_FILTER1 Package Uncore C-Box 13 Perfmon Box Wide Filter 1 

ED7H | 3799 | MSR_C13_PMON_BOX_STATUS Package Uncore C-Box 13 Perfmon Box Wide Status 

ED8H | 3800 | MSR_C13_PMON_CTRO Package Uncore C-Box 13 Perfmon Counter 0 

EDSH | 3801 | MSR_C13_PMON_CTR1 Package Uncore C-Box 13 Perfmon Counter 1 

EDAH | 3802 | MSR_C13_PMON_CTR2 Package Uncore C-Box 13 Perfmon Counter 2 

EDBH | 3803 | MSR_C13_PMON_CTR3 Package Uncore C-Box 13 Perfmon Counter 3 

EEOH | 3808 | MSR_C14_PMON_BOX_CTL Package Uncore C-Box 14 Perfmon Local Box Wide Control 

EE1H 3809 | MSR_C14_PMON_EVNTSELO Package Uncore C-Box 14 Perfmon Event Select for C-Box 14 
Counter 0 

EE2H 3810 | MSR_C14_PMON_EVNTSEL1 Package Uncore C-Box 14 Perfmon Event Select for C-Box 14 
Counter 1 

EE3H | 3811 | MSR_C14_PMON_EVNTSEL2 Package Uncore C-Box 14 Perfmon Event Select for C-Box 14 
Counter 2 

EE4H | 3812 | MSR_C14_PMON_EVNTSEL3 Package Uncore C-Box 14 Perfmon Event Select for C-Box 14 
Counter 3 

EESH 3813 | MSR_C14_PMON_BOX_FILTER Package Uncore C-Box 14 Perfmon Box Wide Filter 0 

EE6H 3814 | MSR_C14_PMON_BOX_FILTER1 Package Uncore C-Box 14 Perfmon Box Wide Filter 1 

EE7H | 3815 | MSR_C14_PMON_BOX_STATUS Package Uncore C-Box 14 Perfmon Box Wide Status 

EE8H 3816 | MSR_C14_PMON_CTRO Package Uncore C-Box 14 Perfmon Counter 0 

EESH 3817 | MSR_C14_PMON_CTR1 Package Uncore C-Box 14 Perfmon Counter 1 

EEAH | 3818 | MSR_C14_PMON_CTR2 Package Uncore C-Box 14 Perfmon Counter 2 

EEBH 3819 | MSR_C14_PMON_CTR3 Package Uncore C-Box 14 Perfmon Counter 3 

EFOH | 3824 | MSR_C15_PMON_BOX_CTL Package Uncore C-Box 15 Perfmon Local Box Wide Control 

EFIH | 3825 | MSR_C15_PMON_EVNTSELO Package Uncore C-Box 15 Perfmon Event Select for C-Box 15 
Counter 0 

EF2H 3826 | MSR_C15_PMON_EVNTSEL1 Package Uncore C-Box 15 Perfmon Event Select for C-Box 15 
Counter 1 

EF3H 3827 | MSR_C15_PMON_EVNTSEL2 Package Uncore C-Box 15 Perfmon Event Select for C-Box 15 
Counter 2 

EF4H | 3828 | MSR_C15_PMON_EVNTSEL3 Package Uncore C-Box 15 Perfmon Event Select for C-Box 15 
Counter 3 
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EF5H | 3829 | MSR_C15_PMON_BOX_FILTERO Package Uncore C-Box 15 Perfmon Box Wide Filter 0 

EF6H | 3830 | MSR_C15_PMON_BOX_FILTER1 Package Uncore C-Box 15 Perfmon Box Wide Filter 1 

EF7H | 3831 | MSR_C15_PMON_BOX_STATUS Package Uncore C-Box 15 Perfmon Box Wide Status 

EF8H | 3832 | MSR_C15_PMON_CTRO Package Uncore C-Box 15 Perfmon Counter 0 

EFSH | 3833 | MSR_C15_PMON_CTR1 Package Uncore C-Box 15 Perfmon Counter 1 

EFAH | 3834 | MSR_C15_PMON_CTR2 Package Uncore C-Box 15 Perfmon Counter 2 

EFBH | 3835 | MSR_C15_PMON_CTR3 Package Uncore C-Box 15 Perfmon Counter 3 

FOOH | 3840 | MSR_C16_PMON_BOX_CTL Package Uncore C-Box 16 Perfmon for Box-Wide Control 

FOIH | 3841 | MSR_C16_PMON_EVNTSELO Package Uncore C-Box 16 Perfmon Event Select for C-Box 16 
Counter 0 

FO2H | 3842 | MSR_C16_PMON_EVNTSEL1 Package Uncore C-Box 16 Perfmon Event Select for C-Box 16 
Counter 1 

FO3H | 3843 | MSR_C16_PMON_EVNTSEL2 Package Uncore C-Box 16 Perfmon Event Select for C-Box 16 
Counter 2 

FO4H | 3844 | MSR_C16_PMON_EVNTSEL3 Package Uncore C-Box 16 Perfmon Event Select for C-Box 16 
Counter 3 

FO5H | 3845 | MSR_C16_PMON_BOX_FILTERO Package Uncore C-Box 16 Perfmon Box Wide Filter 0 

FO6H | 3846 | MSR_C16_PMON_BOX_FILTER1 Package Uncore C-Box 16 Perfmon Box Wide Filter 1 

FO7H | 3847 | MSR_C16_PMON_BOX_STATUS Package Uncore C-Box 16 Perfmon Box Wide Status 

FO8H | 3848 | MSR_C16_PMON_CTRO Package Uncore C-Box 16 Perfmon Counter 0 

FOSH | 3849 | MSR_C16_PMON_CTR1 Package Uncore C-Box 16 Perfmon Counter 1 

FOAH | 3850 | MSR_C16_PMON_CTR2 Package Uncore C-Box 16 Perfmon Counter 2 

FOBH | 3851 | MSR_C16_PMON_CTR3 Package Uncore C-Box 16 Perfmon Counter 3 

FIOH | 3856 | MSR_C17_PMON_BOX_CTL Package Uncore C-Box 17 Perfmon for Box-Wide Control 

F11H | 3857 | MSR_C17_PMON_EVNTSELO Package Uncore C-Box 17 Perfmon Event Select for C-Box 17 
Counter 0 

F12H | 3858 | MSR_C17_PMON_EVNTSEL1 Package Uncore C-Box 17 Perfmon Event Select for C-Box 17 
Counter 1 

F13H | 3859 | MSR_C17_PMON_EVNTSEL2 Package Uncore C-Box 17 Perfmon Event Select for C-Box 17 
Counter 2 

F14H | 3860 | MSR_C17_PMON_EVNTSEL3 Package Uncore C-Box 17 Perfmon Event Select for C-Box 17 
Counter 3 

FI5H | 3861 | MSR_C17_PMON_BOX_FILTERO Package Uncore C-Box 17 Perfmon Box Wide Filter 0 

FI6H | 3862 | MSR_C17_PMON_BOX_FILTER1 Package Uncore C-Box 17 Perfmon Box Wide Filter1 

F17H | 3863 | MSR_C17_PMON_BOX_STATUS Package Uncore C-Box 17 Perfmon Box Wide Status 

F1I8H | 3864 | MSR_C17_PMON_CTRO Package Uncore C-Box 17 Perfmon Counter 0 

FISH | 3865 | MSR_C17_PMON_CTR1 Package Uncore C-Box 17 Perfmon Counter 1 

FIAH | 3866 | MSR_C17_PMON_CTR2 Package Uncore C-Box 17 Perfmon Counter 2 

FIBH | 3867 | MSR_C17_PMON_CTR3 Package Uncore C-Box 17 Perfmon Counter 3 
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2.15 MSRS IN INTEL® CORE™ M PROCESSORS AND 5TH GENERATION INTEL 
CORE PROCESSORS 


The Intel® Core™ M-5xxx processors and 5th generation Intel® Core™ Processors, and Intel® Xeon® Processor 
E3-1200 v4 family are based on the Broadwell microarchitecture. The Intel® Core™ M-5xxx processors and 5th 
generation Intel® Core™ Processors have CPUID DisplayFamily_DisplayModel signature 06_3DH. Intel® Xeon® 
Processor E3-1200 v4 family and the 5th generation Intel® Core™ Processors have CPUID 
DisplayFamily_DisplayModel signature 06_47H. Processors with signatures 06_3DH and 06_47H support the MSR 
interfaces listed in Table 2-20, Table 2-21, Table 2-22, Table 2-25, Table 2-29, Table 2-30, Table 2-34, and Table 
2-35. For an MSR listed in Table 2-35 that also appears in the model-specific tables of prior generations, Table 2-35 
supersede prior generation tables. 


Table 2-34 lists MSRs that are common to processors based on the Broadwell microarchitectures (including CPUID 
signatures 06_3DH, 06_47H, 06_4FH, and 06_56Hh). 


Table 2-34. Additional MSRs Common to Processors Based the Broadwell Microarchitectures 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
38EH 910 | IA32_PERF_GLOBAL_STATUS Thread See Table 2-2. See Section 18.6.2.2, “Global Counter 

Control Facilities.” 

0 Ovf_PMCO 

1 Ovf_PMC1 

2 Ovf_PMC2 

3 Ovf_PMC3 

31:4 Reserved 

32 Ovf_FixedCtrO 

33 Ovf_FixedCtr1 

34 Ovf_FixedCtr2 

54:35 Reserved 

55 Trace_ToPA_PMI 
See Section 31.2.6.2, “Table of Physical Addresses 
(ToPA).” 

60:56 Reserved 

61 Ovf_Uncore 

62 Ovf_BufDSSAVE 

63 CondChgd 

390H 912 | IA32_PERF_GLOBAL_OVF_CTRL Thread See Table 2-2. See Section 18.6.2.2, “Global Counter 

Control Facilities.” 

0 Set 1 to clear Ovf_PMCO 

1 Set 1 to clear Ovf_PMC1 

2 Set 1 to clear Ovf_PMC2 

3 Set 1 to clear Ovf_PMC3 

31:4 Reserved 

32 Set 1 to clear Ovf_FixedCtrO 

33 Set 1 to clear Ovf_FixedCtr1 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
34 Set 1 to clear Ovf_FixedCtr2 
54:35 Reserved. 
55 Set 1 to clear Trace_ToPA_PMI. 
See Section 31.2.6.2, “Table of Physical Addresses 
(ToPA).” 
60:56 Reserved 
61 Set 1 to clear Ovf_Uncore 
62 Set 1 to clear Ovf_BufDSSAVE 
63 Set 1 to clear CondChgd 
560H | 1376 | IA32_RTIT_OUTPUT_BASE THREAD Trace Output Base Register (R/W) 
6:0 Reserved 
MAXPHYADDR!-1:7 Base physical address. 
63:MAXPHYADDR Reserved 
561H | 1377 | 1A32_RTIT_OUTPUT_MASK_PTRS THREAD Trace Output Mask Pointers Register (R/W) 
6:0 Reserved 
31:7 MaskOrTableOffset 
63:32 Output Offset. 
570H | 1392 | IA32_RTIT_CTL Thread Trace Control Register (R/W) 
0 TraceEn 
1 Reserved, must be zero. 
2 Os 
3 User 
6:4 Reserved, must be zero. 
7 CR3 filter 
8 ToPA 
Writing O will #GP if also setting TraceEn. 
9 Reserved, must be zero. 
10 TSCEn 
11 DisRETC 
12 Reserved, must be zero. 
13 Reserved; writing O will #GP if also setting TraceEn. 
63:14 Reserved, must be zero. 
571H | 1393 | IA32_RTIT_STATUS Thread Tracing Status Register (R/W) 
0 Reserved, writes ignored. 
1 ContexEn, writes ignored. 
2 Trigger€n, writes ignored. 
3 Reserved 
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Table 2-34. Additional MSRs Common to Processors Based the Broadwell Microarchitectures 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

4 Error (R/W) 

5 Stopped 

63:6 Reserved, must be zero. 

572H | 1394 _ | IA32_RTIT_CR3_MATCH THREAD Trace Filter CR3 Match Register (R/W) 
4:0 Reserved 
63:5 CR3[63:5] value to match. 
620H | 1568 | MSR UNCORE_RATIO_LIMIT Package Uncore Ratio Limit (R/W) 

Out of reset, the min_ratio and max_ratio fields 
represent the widest possible range of uncore 
frequencies. Writing to these fields allows software to 
control the minimum and the maximum frequency that 
hardware will select. 

63:15 Reserved 

14:8 MIN_RATIO 
Writing to this field controls the minimum possible 
ratio of the LLC/Ring. 
Reserved 

6:0 MAX_RATIO 
This field is used to limit the max ratio of the LLC/Ring. 

NOTES: 


1. MAXPHYADDR is reported by CPUID.80000008H:EAX[7:0]. 


Table 2-35 lists MSRs that are specific to Intel Core M processors and 5th Generation Intel Core Processors. 


Table 2-35. Additional MSRs Supported by Intel® Core™ M Processors and 5th Generation Intel® Core™ Processors 
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Register Scope 

Address Register Name Bit Description 
Hex Dec 
E2H 226 =| MSR_PKG_CST_CONFIG_CONTROL Core C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 


See http://biosbits.org. 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-35. Additional MSRs Supported by Intel® Core™ M Processors and 5th Generation Intel® Core™ Processors 


Register Scope 
Address Register Name Bit Description 
Hex Dec 
3:0 Package C-State Limit (R/W) 
Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. 
The default is set as factory-configured package C- 
state limit. 
The following C-state code name encodings are 
supported: 
0000b: CO/C1 (no package C-state support) 
0001b: C2 
0010b: C3 
0011b: C6 
0100b: C7 
0101b: C7s 
0110b: C8 
0111b: C9 
1000b: C10 
9:4 Reserved 
10 I/O MWAIT Redirection Enable (R/W) 
14:11 Reserved 
15 CFG Lock (R/WO) 
24:16 Reserved 
25 C3 State Auto Demotion Enable (R/W) 
26 C1 State Auto Demotion Enable (R/W) 
27 Enable C3 Undemotion (R/W) 
28 Enable C1 Undemotion (R/W) 
29 Enable Package C-State Auto-Demotion (R/W) 
30 Enable Package C-State Undemotion (R/W) 
63:31 Reserved 
1ADH 429 | MSR_TURBO_RATIO_LIMIT Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 1C 
Maximum turbo ratio limit of 1 core active. 
15:8 Package Maximum Ratio Limit for 2C 
Maximum turbo ratio limit of 2 core active. 
23:16 Package Maximum Ratio Limit for 3C 
Maximum turbo ratio limit of 3 core active. 
31:24 Package Maximum Ratio Limit for 4C 
Maximum turbo ratio limit of 4 core active. 
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Table 2-35. Additional MSRs Supported by Intel® Core™ M Processors and 5th Generation Intel® Core™ Processors 


Register Scope 
Address Register Name Bit Description 
Hex Dec 
39:32 Package Maximum Ratio Limit for 5C 
Maximum turbo ratio limit of Score active. 
47:40 Package Maximum Ratio Limit for 6C 
Maximum turbo ratio limit of 6core active. 
63:48 Reserved 
639H | 1593 | MSR_PPO_ENERGY_STATUS Package PPO Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 


See Table 2-20, Table 2-21, Table 2-22, Table 2-25, Table 2-29, Table 2-30, Table 2-34 for other MSR definitions applicable to 
processors with CPUID signature O6_3DH. 


2.16 


MSRS IN INTEL® XEON® PROCESSORS €5 V4 FAMILY 


The MSRs listed in Table 2-36 are available and common to Intel® Xeon® Processor D product Family (CPUID 
DisplayFamily_DisplayModel = 06_56H) and to Intel Xeon processors E5 v4, E7 v4 families (CPUID 
DisplayFamily_DisplayModel = 06_4FH). They are based on the Broadwell microarchitecture. 


See Section 2.16.1 for lists of tables of MSRs that are supported by Intel® Xeon® Processor D Family. 


Table 2-36. Additional MSRs Common to Intel’ Xeon® Processor D and Intel Xeon Processors E5 v4 Family 
Based on the Broadwell Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
4€H 78 MSR_PPIN_CTL Package Protected Processor Inventory Number Enable Control 
(R/W) 
0 LockOut (R/WO) 
See Table 2-26. 
1 Enable_PPIN (R/W) 
See Table 2-26. 
63:2 Reserved 
4FH 79 MSR_PPIN Package Protected Processor Inventory Number (R/O) 
63:0 Protected Processor Inventory Number (R/O) 
See Table 2-26. 
CEH 206 | MSR_PLATFORM_INFO Package Platform Information 
Contains power management and other model specific 
features enumeration. See http://biosbits.org. 
7:0 Reserved 
15:8 Package Maximum Non-Turbo Ratio (R/O) 
See Table 2-26. 
22:16 Reserved. 
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Table 2-36. Additional MSRs Common to Intel® Xeon® Processor D and Intel Xeon Processors E5 v4 Family 
Based on the Broadwell Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
23 Package PPIN_CAP (R/O) 
See Table 2-26. 
27:24 Reserved 
28 Package Programmable Ratio Limit for Turbo Mode (R/O) 
See Table 2-26. 
29 Package Programmable TDP Limit for Turbo Mode (R/O) 
See Table 2-26. 
30 Package Programmable T] OFFSET (R/O) 
See Table 2-26. 
39:31 Reserved 
47:40 Package Maximum Efficiency Ratio (R/O) 
See Table 2-26. 
63:48 Reserved 
E2H 226 | MSR_PKG_CST_CONFIG_CONTROL Core C-State Configuration Control (R/W) 


Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 


See http://biosbits.org. 


2:0 Package C-State Limit (R/W) 
Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. The 
default is set as factory-configured package C-state 
limit. 
The following C-state code name encodings are 
supported: 
000b: CO/C1 (no package C-state support) 
001b: C2 
010b: C6 (non-retention) 
011b: C6 (retention) 
111b: No Package C state limits. All C states supported 
by the processor are available. 

9:3 Reserved 

10 I/O MWAIT Redirection Enable (R/W) 

14:11 Reserved 

15 CFG Lock (R/WO) 

16 Automatic C-State Conversion Enable (R/W) 
If 1, the processor will convert HALT or MWAT(C1) to 
MWAIT(C6). 

24:17 Reserved 

25 C3 State Auto Demotion Enable (R/W) 
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Table 2-36. Additional MSRs Common to Intel® Xeon® Processor D and Intel Xeon Processors E5 v4 Family 


Based on the Broadwell Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
26 C1 State Auto Demotion Enable (R/W) 
27 Enable C3 Undemotion (R/W) 
28 Enable C1 Undemotion (R/W) 
29 Package C State Demotion Enable (R/W) 
30 Package C State UnDemotion Enable (R/W) 
63:31 Reserved 
179H 377 | IA32_MCG_CAP Thread Global Machine Check Capability (R/O) 
7:0 Count 
8 MCG_CTL_P 
9 MCG_EXT_P 
10 MCP_CMCI_P 
11 MCG_TES_P 
15:12 Reserved 
23:16 MCG_EXT_CNT 
24 MCG_SER_P 
25 MCG_EM_P 
26 MCG_ELOG_P 
63:27 Reserved 
17DH 381 | MSR_SMM_MCA_CAP Thread Enhanced SMM Capabilities (SMM-RO) 
Reports SMM capability Enhancement. Accessible only 
while in SMM. 
57:0 Reserved 
58 SMM_Code_Access_Chk (SMM-RO) 
If set to 1, indicates that the SMM code access 
restriction is supported and a host-space interface 
available to SMM handler. 
59 Long_Flow_Indication (SMM-RO) 
If set to 1, indicates that the SMM long flow indicator is 
supported and a host-space interface available to SMM 
handler. 
63:60 Reserved 
19CH 412 | 1IA32_THERM_STATUS Core Thermal Monitor Status (R/W) 
See Table 2-2. 
0 Thermal Status (RO) 
See Table 2-2. 
1 Thermal Status Log (R/WCO) 
See Table 2-2. 
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Table 2-36. Additional MSRs Common to Intel® Xeon® Processor D and Intel Xeon Processors E5 v4 Family 
Based on the Broadwell Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

2 PROTCHOT # or FORCEPR# Status (RO) 
See Table 2-2. 

3 PROTCHOT # or FORCEPR# Log (R/WCO) 
See Table 2-2. 

4 Critical Temperature Status (RO) 
See Table 2-2. 

5 Critical Temperature Status Log (R/WCO) 
See Table 2-2. 

6 Thermal Threshold #1 Status (RO) 
See Table 2-2. 

7 Thermal Threshold #1 Log (R/WCO) 
See Table 2-2. 

8 Thermal Threshold #2 Status (RO) 
See Table 2-2. 

9 Thermal Threshold #2 Log (R/WCO) 
See Table 2-2. 

10 Power Limitation Status (RO) 
See Table 2-2. 

11 Power Limitation Log (R/WCO) 
See Table 2-2. 

12 Current Limit Status (RO) 
See Table 2-2. 

13 Current Limit Log (R/WCO) 
See Table 2-2. 

14 Cross Domain Limit Status (RO) 
See Table 2-2. 

15 Cross Domain Limit Log (R/WCO) 
See Table 2-2. 

22:16 Digital Readout (RO) 
See Table 2-2. 

26:23 Reserved 

30:27 Resolution in Degrees Celsius (RO) 
See Table 2-2. 

31 Reading Valid (RO) 
See Table 2-2. 

63:32 Reserved 

1A2H 418 | MSR_TEMPERATURE_TARGET Package Temperature Target 
15:0 Reserved 
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Table 2-36. Additional MSRs Common to Intel® Xeon® Processor D and Intel Xeon Processors E5 v4 Family 
Based on the Broadwell Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
23:16 Temperature Target (RO) 
See Table 2-26. 
27:24 TCC Activation Offset (R/W) 
See Table 2-26. 
63:28 Reserved. 
1ADH 429 |MSR_TURBO_RATIO_LIMIT Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 1C 
15:8 Package Maximum Ratio Limit for 2C 
23:16 Package Maximum Ratio Limit for 3C 
31:24 Package Maximum Ratio Limit for 4C 
39:32 Package Maximum Ratio Limit for 5C 
47:40 Package Maximum Ratio Limit for 6C 
55:48 Package Maximum Ratio Limit for 7C 
63:56 Package Maximum Ratio Limit for 8C 
1AEH 430 |MSR_TURBO_RATIO_LIMIT1 Package Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 
7:0 Package Maximum Ratio Limit for 9C 
15:8 Package Maximum Ratio Limit for 10C 
23:16 Package Maximum Ratio Limit for 11C 
31:24 Package Maximum Ratio Limit for 12C 
39:32 Package Maximum Ratio Limit for 13C 
47:40 Package Maximum Ratio Limit for 14C 
55:48 Package Maximum Ratio Limit for 15C 
63:56 Package Maximum Ratio Limit for 16C 
606H | 1542 | MSR_RAPL_POWER_UNIT Package Unit Multipliers Used in RAPL Interfaces (R/O) 
3:0 Package Power Units 
See Section 14.10.1, “RAPL Interfaces.” 
7:4 Package Reserved 
12:8 Package Energy Status Units 
Energy related information (in Joules) is based on the 
multiplier, 1/2*ESU; where ESU is an unsigned integer 
represented by bits 12:8. Default value is OEH (or 61 
micro-joules). 
15:13 Package Reserved 
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Additional MSRs Common to Intel® Xeon® Processor D and Intel Xeon Processors E5 v4 Family 
Based on the Broadwell Microarchitecture 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


19:16 


Package 


Time Units 
See Section 14.10.1, “RAPL Interfaces.” 


63:20 


Reserved 


618H 


1560 


MSR_DRAM_POWER_LIMIT 


Package 


DRAM RAPL Power Limit Control (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 


619H 


1561 


MSR_DRAM_ENERGY_STATUS 


Package 


DRAM Energy Status (R/O) 
Energy consumed by DRAM devices. 


31:0 


Energy in 15.3 micro-joules. Requires BIOS 
configuration to enable DRAM RAPL mode 0 (Direct VR). 


63:32 


Reserved 


61BH 


1563 


MSR_DRAM_PERF_STATUS 


Package 


DRAM Performance Throttling Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 


61CH 


1564 


MSR_DRAM_POWER_INFO 


Package 


DRAM RAPL Parameters (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 


620H 


1568 


MSR UNCORE_RATIO_LIMIT 


Package 


Uncore Ratio Limit (R/W) 


Out of reset, the min_ratio and max_ratio fields 
represent the widest possible range of uncore 
frequencies. Writing to these fields allows software to 
control the minimum and the maximum frequency that 
hardware will select. 


Reserved 


MIN_RATIO 


Writing to this field controls the minimum possible ratio 
of the LLC/Ring. 


Reserved 


MAX_RATIO 
This field is used to limit the max ratio of the LLC/Ring. 


639H 


1593 


MSR_PPO_ENERGY_STATUS 


Package 


Reserved (R/O) 
Reads return 0. 


690H 


1680 


MSR_CORE_PERF_LIMIT_REASONS 


Package 


Indicator of Frequency Clipping in Processor Cores 
(R/W) 


(Frequency refers to processor core frequency.) 


PROCHOT Status (RO) 


When set, processor core frequency is reduced below 
the operating system request due to assertion of 
external PROCHOT. 


Thermal Status (RO) 


When set, frequency is reduced below the operating 
system request due to a thermal event. 
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Table 2-36. Additional MSRs Common to Intel® Xeon® Processor D and Intel Xeon Processors E5 v4 Family 
Based on the Broadwell Microarchitecture 


Register 
Address 


Hex Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


Power Budget Management Status (RO) 


When set, frequency is reduced below the operating 
system request due to PBM limit. 


Platform Configuration Services Status (RO) 


When set, frequency is reduced below the operating 
system request due to PCS limit. 


Reserved 


Autonomous Utilization-Based Frequency Control 
Status (RO) 
When set, frequency is reduced below the operating 


system request because the processor has detected 
that utilization is low. 


VR Therm Alert Status (RO) 

When set, frequency is reduced below the operating 
system request due to a thermal alert from the Voltage 
Regulator. 


Reserved 


Electrical Design Point Status (RO) 

When set, frequency is reduced below the operating 
system request due to electrical design point 
constraints (e.g., maximum electrical current 
consumption). 


Reserved 


Multi-Core Turbo Status (RO) 


When set, frequency is reduced below the operating 
system request due to Multi-Core Turbo limits. 


14 


Reserved 


Core Frequency P1 Status (RO) 

When set, frequency is reduced below max non-turbo 
PI. 

Core Max N-Core Turbo Frequency Limiting Status (RO) 


When set, frequency is reduced below max n-core 
turbo frequency. 


15 


Core Frequency Limiting Status (RO) 


When set, frequency is reduced below the operating 
system request. 


16 


PROCHOT Log 


When set, indicates that the PROCHOT Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
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Table 2-36. Additional MSRs Common to Intel® Xeon® Processor D and Intel Xeon Processors E5 v4 Family 
Based on the Broadwell Microarchitecture 


Register 
Address 


Hex Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


Thermal Log 


When set, indicates that the Thermal Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


Power Budget Management Log 


When set, indicates that the PBM Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


Platform Configuration Services Log 


When set, indicates that the PCS Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


20 
21 


22 


23 


Reserved 


Autonomous Utilization-Based Frequency Control Log 


When set, indicates that the AUBFC Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
VR Therm Alert Log 


When set, indicates that the VR Therm Alert Status bit 
has asserted since the log bit was last cleared. 

This log bit will remain set until cleared by software 
writing 0. 


Reserved 


24 


Electrical Design Point Log 


When set, indicates that the EDP Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


25 


Reserved 


26 


Multi-Core Turbo Log 


When set, indicates that the Multi-Core Turbo Status bit 
has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


28:27 


Reserved 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
29 Core Frequency P1 Log 
When set, indicates that the Core Frequency P1 Status 
bit has asserted since the log bit was last cleared. 
This log bit will remain set until cleared by software 
writing 0. 
30 Core Max N-Core Turbo Frequency Limiting Log 
When set, indicates that the Core Max n-core Turbo 
Frequency Limiting Status bit has asserted since the 
log bit was last cleared. 
This log bit will remain set until cleared by software 
writing 0. 
31 Core Frequency Limiting Log 
When set, indicates that the Core Frequency Limiting 
Status bit has asserted since the log bit was last 
cleared. 
This log bit will remain set until cleared by software 
writing 0. 
63:32 Reserved 
770H | 1904 | IA32_PM_ENABLE Package See Section 14.4.2, “Enabling HWP”. 
771H 1905 | IA32_HWP_CAPABILITIES Thread See Section 14.4.3, “HWP Performance Range and 
Dynamic Capabilities”. 
774H | 1908 | IA32_HWP_REQUEST Thread See Section 14.4.4, “Managing HWP”. 
7:0 Minimum Performance (R/W) 
15:8 Maximum Performance (R/W) 
23:16 Desired Performance (R/W) 
63:24 Reserved 
777H | 1911. | IA32_HWP_STATUS Thread See Section 14.4.5, “HWP Feedback”. 
1:0 Reserved 
2 Excursion to Minimum (RO) 
63:3 Reserved 
C8DH | 3213 | IA32_QM_EVTSEL THREAD Monitoring Event Select Register (R/W) 
If CPUID.(EAX=07H, ECX=0):EBX.RDT-M[bit 12] = 1. 
7:0 EventID (RW) 
Event encoding: 
0x00: No monitoring. 
0x01: L3 occupancy monitoring. 
OxO2: Total memory bandwidth monitoring. 
0x03: Local memory bandwidth monitoring. 
All other encoding reserved. 
31:8 Reserved 
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Based on the Broadwell Microarchitecture 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
41:32 RMID (RW) 
63:42 Reserved 
C8FH 3215 | IA32_PQR_ASSOC THREAD Resource Association Register (R/W) 
9:0 RMID 
31:10 Reserved 
51:32 COS (R/W) 
63:52 Reserved 
C9OH | 3216 | 1IA32_L3_QO0S_MASK_O Package L3 Class Of Service Mask - COS 0 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=0. 
0:19 CBM: Bit vector of available L3 ways for COS 0 
enforcement. 
63:20 Reserved 
C91H | 3217 | 1IA32_L3_QO0S_MASK_1 Package L3 Class Of Service Mask - COS 1 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=1. 
0:19 CBM: Bit vector of available L3 ways for COS 1 
enforcement. 
63:20 Reserved 
C92H | 3218 | IA32_L3_QOS_MASK_2 Package L3 Class Of Service Mask - COS 2 (R/W) 
If CPUID.(EAX=1 0H, ECX=1):EDX.COS_MAX[15:0] >=2. 
0:19 CBM: Bit vector of available L3 ways for COS 2 
enforcement. 
63:20 Reserved 
C93H | 3219 | IA32_L3_QOS_MASK_3 Package L3 Class Of Service Mask - COS 3 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=3. 
0:19 CBM: Bit vector of available L3 ways for COS 3 
enforcement. 
63:20 Reserved 
C94H | 3220 | IA32_L3_QO0S_MASK_4 Package L3 Class Of Service Mask - COS 4 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=4. 
0:19 CBM: Bit vector of available L3 ways for COS 4 
enforcement. 
63:20 Reserved 
C95H | 3221 | IA32_L3_QOS_MASK_5 Package L3 Class Of Service Mask - COS 5 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=5. 
0:19 CBM: Bit vector of available L3 ways for COS 5 
enforcement. 
63:20 Reserved 
C96H | 3222 | IA32_L3_QOS_MASK_6 Package L3 Class Of Service Mask - COS 6 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=6. 
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Table 2-36. Additional MSRs Common to Intel® Xeon® Processor D and Intel Xeon Processors E5 v4 Family 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
0:19 CBM: Bit vector of available L3 ways for COS 6 
enforcement. 
63:20 Reserved 
C97H | 3223 | 1A32_L3_QO0S_MASK_7 Package L3 Class Of Service Mask - COS 7 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=7. 
0:19 CBM: Bit vector of available L3 ways for COS 7 
enforcement. 
63:20 Reserved 
C98H | 3224 | 1A32_L3_Q0S_MASK_8 Package L3 Class Of Service Mask - COS 8 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=8. 
0:19 CBM: Bit vector of available L3 ways for COS 8 
enforcement. 
63:20 Reserved 
C99H | 3225 | 1A32_L3_QO0S_MASK_9 Package L3 Class Of Service Mask - COS 9 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=9. 
0:19 CBM: Bit vector of available L3 ways for COS 9 
enforcement. 
63:20 Reserved 
C9AH | 3226 | IA32_L3_Q0S_MASK_10 Package L3 Class Of Service Mask - COS 10 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=10. 
0:19 CBM: Bit vector of available L3 ways for COS 10 
enforcement. 
63:20 Reserved 
COBH | 3227 | 1A32_L3_QOS_MASK_11 Package L3 Class Of Service Mask - COS 11 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=11. 
0:19 CBM: Bit vector of available L3 ways for COS 11 
enforcement. 
63:20 Reserved 
C9CH | 3228 | IA32_L3_QOS_MASK_12 Package L3 Class Of Service Mask - COS 12 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=12. 
0:19 CBM: Bit vector of available L3 ways for COS 12 
enforcement. 
63:20 Reserved 
C9DH | 3229 | IA32_L3_QO0S_MASK_13 Package L3 Class Of Service Mask - COS 13 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=13. 
0:19 CBM: Bit vector of available L3 ways for COS 13 
enforcement. 
63:20 Reserved 
C9EH | 3230 | IA32_L3_QOS_MASK_14 Package L3 Class Of Service Mask - COS 14 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=14. 
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Based on the Broadwell Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
0:19 CBM: Bit vector of available L3 ways for COS 14 
enforcement. 
63:20 Reserved 
C9FH | 3231 | IA32_L3_Q0S_MASK_15 Package L3 Class Of Service Mask - COS 15 (R/w) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=15. 
0:19 CBM: Bit vector of available L3 ways for COS 15 
enforcement. 
63:20 Reserved 
2.16.1 Additional MSRs Supported in the Intel® Xeon® Processor D Product Family 


The MSRs listed in Table 2-37 are available to Intel® Xeon® Processor D Product Family (CPUID 
DisplayFamily_DisplayModel = 06_56H). The Intel® Xeon® processor D product family is based on the Broadwell 
microarchitecture and supports the MSR interfaces listed in Table 2-20, Table 2-29, Table 2-34, Table 2-36, and 
Table 2-37. 


Table 2-37. Additional MSRs Supported by Intel® Xeon® Processor D with DisplayFamily_DisplayModel 06_56H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

1ACH 428 |MSR_TURBO_RATIO_LIMIT3 Package Config Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 

62:0 Package Reserved 
63 Package Semaphore for Turbo Ratio Limit Configuration 

If 1, the processor uses override configuration! 
specified in MSR_TURBO_RATIO_LIMIT, 
MSR_TURBO_RATIO_LIMIT1. 
If O, the processor uses factory-set configuration 
(Default). 

286H 646 | IA32_MC6_CTL2 Package See Table 2-2. 

287H 647 | IA32_MC7_CTL2 Package See Table 2-2. 

289H 649 | IA32_MC9_CTL2 Package See Table 2-2. 

28AH 650 | IA32_MC10_CTL2 Package See Table 2-2. 

291H 657 | IA32_MC17_CTL2 Package See Table 2-2. 

292H 658 | IA32_MC18_CTL2 Package See Table 2-2. 

293H 659 | IA32_MC19_CTL2 Package See Table 2-2. 
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Table 2-37. Additional MSRs Supported by Intel® Xeon® Processor D with DisplayFamily_DisplayModel 06_56H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
418H | 1048 | IA32_MC6_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
419H | 1049 | 1A32_MC6_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC6 reports MC errors from the integrated I/O 
41AH | 1050 | 1A32_MC6_ADDR Package aoduile: 
41BH | 1051 | 1A32_MC6_MISC Package 
41CH | 1052 | IA32_MC7_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
41DH | 1053 | 1A32_MC7_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC7 reports MC errors from the home agent HA O. 
41E€H | 1054 | IA32_MC7_ADDR Package 
41FH | 1055 | IA32_MC7_MISC Package 
424H | 1060 | IA32_MC9_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
425H | 1061 | 1A32.MC9_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 10 report MC errors from each 
426H 1062 | IA32_MC9_ADDR Package channel of the integrated memory controllers. 
427H | 1063 | IA32_MC9_MISC Package 
428H | 1064 | IA32_MC10_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
429H | 1065 | 1A32_MC10.STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 10 report MC errors from each 
42AH 1066 | IA32_MC10_ADDR Package channel of the integrated memory controllers. 
42BH | 1067 | IA32_MC10_MISC Package 
444H | 1092 | 1A32_MC17_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
445H | 1093 | 1A32_MC17_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC17 reports MC errors from the following pair of 
446H | 1094 | |IA32_MC17_ADDR Package CBo/L3 Slices (if the pair is present): CBo0, CBo3, CBo6, 
447H | 1095 | 1IA32_MC17_MISC Package CBo9, CBo1 2, CBo15. 
448H | 1096 | IA32_MC18_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
449H | 1097 | 1A32_MC18_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC18 reports MC errors from the following pair of 
44AH | 1098 | IA32_MC18_ADDR Package CBo/L3 Slices (if the pair is present): CBo1, CBo4, CBo7, 
44BH | 1099 | IA32_MC18_MISC Package CBo10, CBo13, CBo16. 
44CH | 1100 | IA32_MC19_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
44DH | 1101 | 1A32.MC19_ STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC19 reports MC errors from the following pair of 
44€H | 1102 | IA32_MC19_ADDR Package CBo/L3 Slices (if the pair is present): CBo2, CBoS, CBo8, 
44FH | 1103 | IA32_MC19_MISC Package CBo11, CBo14, CBo17. 

See Table 2-20, Table 2-29, Table 2-34, and Table 2-36 for other MSR definitions applicable to processors with CPUID signature 
06_56H. 
NOTES: 


1. An override configuration lower than the factory-set configuration is always supported. An override configuration higher than the 
factory-set configuration is dependent on features specific to the processor and the platform. 


2.16.2 
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The MSRs listed in Table 2-37 are available to Intel® Xeon® Processor E5 v4 and E7 v4 Families (CPUID 
DisplayFamily_DisplayModel = 06_4FH). The Intel® Xeon® processor E5 v4 family is based on the Broadwell micro- 
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architecture and supports the MSR interfaces listed in Table 2-20, Table 2-21, Table 2-29, Table 2-34, Table 2-36, 


and Table 2-38. 


Table 2-38. Additional MSRs Supported by Intel® Xeon® Processors with DisplayFamily_DisplayModel 06_4FH 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

1ACH 428 |MSR_TURBO_RATIO_LIMIT3 Package Config Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0. 
RW if MSR_PLATFORM_INFO.[28] = 1. 

62:0 Package Reserved 
63 Package Semaphore for Turbo Ratio Limit Configuration 

If 1, the processor uses override configuration! 
specified in MSR_TURBO_RATIO_LIMIT, 
MSR_TURBO_RATIO_LIMIT1 and 
MSR_TURBO_RATIO_LIMIT2. 
If 0, the processor uses factory-set configuration 
(Default). 

285H 645 | IA32_MC5_CTL2 Package See Table 2-2. 

286H 646 | IA32_MC6_CTL2 Package See Table 2-2. 

287H 647 | IA32_MC7_CTL2 Package See Table 2-2. 

288H 648 | IA32_MC8_CTL2 Package See Table 2-2. 

289H 649 | IA32_MC9_CTL2 Package See Table 2-2. 

28AH 650 | IA32_MC10_CTL2 Package See Table 2-2. 

28BH 651 ‘| IA32_MC11_CTL2 Package See Table 2-2. 

28CH 652 | IA32_MC12_CTL2 Package See Table 2-2. 

28DH 653 | IA32_MC13_CTL2 Package See Table 2-2. 

28€H 654 | IA32_MC14_CTL2 Package See Table 2-2. 

28FH 655 | IA32_MC15_CTL2 Package See Table 2-2. 

290H 656 | IA32_MC16_CTL2 Package See Table 2-2. 

291H 657 | IA32_MC17_CTL2 Package See Table 2-2. 

292H 658 | IA32_MC18_CTL2 Package See Table 2-2. 

293H 659 | IA32_MC19_CTL2 Package See Table 2-2. 

294H 660 | IA32_MC20_CTL2 Package See Table 2-2. 

295H 661 | IA32_MC21_CTL2 Package See Table 2-2. 

414H | 1044 | 1A32_MC5_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 

415H | 1045 | 1A32_MC5_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

416eH | 1046 | 1A32_MC5_ADDR Package ee reports MC errors from the Intel QPI O 

417H | 1047 | IA32_MC5_MISC Package 

418H | 1048 | IA32_MC6_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 

419H | 1049 | 1A32_MC6_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

1A 1050 | 1A32_MC6_ADDR Package ee reports MC errors from the integrated I/O 

41BH | 1051 | IA32_MC6_MISC Package 
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Table 2-38. Additional MSRs Supported by Intel® Xeon® Processors with DisplayFamily_DisplayModel 06_4FH 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

41CH 1052 | IA32_MC7_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
41DH | 1053 | 1A32_MC7_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC7 reports MC errors from the home agent HA 
41€H | 1054 | IA32_MC7_ADDR Package 0. 
41FH | 1055 | IA32_MC7_MISC Package 
420H | 1056 | IA32_MC8_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
421H | 1057 | 1A32_MC8_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC8 reports MC errors from the home agent HA 
422H | 1058 | IA32_MC8_ADDR Package 1. 
423H | 1059 | 1IA32_MC8_MISC Package 
424H | 1060 | IA32_MC9_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
425H | 1061 | 1A32.MC9_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
426H 1062 | IA32_MC9_ADDR Package channel of the integrated memory controllers. 
427H | 1063 | 1IA32_MC9_MISC Package 
428H | 1064 | IA32_MC10_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
429H | 1065 | 1A32_MC10.STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
42AH 1066 | IA32_MC10_ADDR Package channel of the integrated memory controllers. 
42BH | 1067 | 1IA32_MC10_MISC Package 
42CH | 1068 | IA32_MC11_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
42DH | 1069 | 1A32_MC11_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
42€H 1070 | 1A32_MC11_ADDR Package channel of the integrated memory controllers. 
42FH 1071 | IA32_MC11_MISC Package 
430H | 1072 | 1A32_MC12_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
431H | 1073 | 1A32.MC12_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
432H 1074 | 1A32_MC12_ADDR Package channel of the integrated memory controllers. 
433H | 1075 | 1A32_MC12_MISC Package 
434H | 1076 | 1A32_MC13_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
435H | 1077 | 1A32_MC13. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
436H 1078 | IA32_MC13_ADDR Package channel of the integrated memory controllers. 
437H | 1079 | 1A32_MC13_MISC Package 
438H | 1080 | 1A32_MC14_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
439H | 1081 | 1A32_MC14. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
43AH 1082 | |A32_MC14_ADDR Package channel of the integrated memory controllers. 
43BH | 1083 | IA32_MC14 MISC Package 
43CH 1084 | IA32_MC15_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
43DH | 1085 | 1A32_MC15. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 through MC 16 report MC errors from each 
43€H 1086 | |A32_MC15_ADDR Package channel of the integrated memory controllers. 
43FH | 1087 | IA32_MC15_MISC Package 
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Table 2-38. Additional MSRs Supported by Intel® Xeon® Processors with DisplayFamily_DisplayModel 06_4FH 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
440H | 1088 | IA32_MC16_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
441H | 1089 |1A32_MC16_ STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Banks MC9 through MC 16 report MC errors from each 
442H 1090 | IA32_MC16_ADDR Package channel of the integrated memory controllers. 
443H | 1091 | IA32_MC16_MISC Package 
444H | 1092 | IA32_MC17_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
445H | 1093 | 1A32_MC17_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC17 reports MC errors from the following pair of 
446H | 1094 | 1A32_MC17_ADDR Package CBo/L3 Slices (if the pair is present): CB00, CBo3, CBo6, 
447H | 1095 | IA32_MC17_MISC Package CBo9, CBo1 2, CBo15. 
448H | 1096 | IA32_MC18_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
449H | 1097 | 1A32_MC18 STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC18 reports MC errors from the following pair of 
44AH | 1098 | |A32_MC18_ADDR Package CBo/L3 Slices (if the pair is present): CBo1, CBo4, CBo7, 
44BH | 1099 | IA32_MC18_MISC Package CBo10, CBo13, CBo16. 
44CH | 1100 | IA32_MC19_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
44DH | 1101 | 1A32_MC19_ STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC19 reports MC errors from the following pair of 
44€H | 1102 | IA32_MC19_ADDR Package CBo/L3 Slices (if the pair is present): CBo2, CBoS, CBo8, 
44FH | 1103 | IA32_MC19_MISC Package CBo11, CBo14, CBo17. 
450H | 1104 | IA32_MC20_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
451H | 1105 | 1A32_MC20._ STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC20 reports MC errors from the Intel QPI 1 
452H | 1106 | IA32_MC20_ADDR Package modlile: 
453H | 1107 | IA32_MC20_MISC Package 
454H | 1108 | IA32_MC21_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
455H | 1109 | 1A32_MC21. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 

Bank MC21 reports MC errors from the Intel QPI 2 
456H | 1110 | 1A32_MC21_ADDR Package maduile: 
457H | 1111 | 1A32_MC21_MISC Package 
C81H | 3201 | IA32_L3_QOS_CFG Package Cache Allocation Technology Configuration (R/W) 

0 CAT Enable. Set 1 to enable Cache Allocation 

Technology. 

63:1 Reserved 


See Table 2-20, Table 2-21, Table 2-29, and Table 2-30 for other MSR definitions applicable to processors with CPUID signature 
06_45H. 


NOTES: 


1. An override configuration lower than the factory-set configuration is always supported. An override configuration higher than the 
factory-set configuration is dependent on features specific to the processor and the platform. 
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2.17 MSRSIN THE 6TH GENERATION, 7TH GENERATION, 8TH GENERATION, 
9TH GENERATION, 10TH GENERATION, AND 11TH GENERATION INTEL® 
CORE™ PROCESSORS, INTEL® XEON® PROCESSOR SCALABLE FAMILY, 2ND 
AND 3RD GENERATION INTEL® XEON® PROCESSOR SCALABLE FAMILY, 8TH 
GENERATION INTEL® CORE™ I3 PROCESSORS, AND INTEL® XEON® E 
PROCESSORS 


6th generation Intel® Core™ processors are based on the Skylake microarchitecture and have CPUID 
DisplayFamily_DisplayModel signatures of 06_4EH and 06_5EH. 


The Intel® Xeon® Processor Scalable Family based on the Skylake microarchitecture, the 2nd generation Intel® 
Xeon® Processor Scalable Family based on the Cascade Lake product, and the 3rd generation Intel® Xeon® 
Processor Scalable Family based on the Cooper Lake product all have a CPUID DisplayFamily_DisplayModel signa- 
ture of 06_55H. 


7th generation Intel® Core™ processors are based on the Kaby Lake microarchitecture, 8th generation and 9th 
generation Intel® Core™ processors and Intel® Xeon® E processors are based on the Coffee Lake microarchitec- 
ture; these processors have CPUID DisplayFamily_DisplayModel signatures of 06_8EH and 06_9EH. 


8th generation Intel® Core™ i3 processors are based on Cannon Lake microarchitecture and have a CPUID 
DisplayFamily_DisplayModel signature of 06_66H. 


10th generation Intel® Core™ processors are based on Comet Lake microarchitecture (with CPUID 
DisplayFamily_DisplayModel signatures of 06_A5H, 06_A6H) and Ice Lake microarchitecture (with CPUID 
DisplayFamily_DisplayModel signatures of 06_7DH and 06_7EH). 


11th generation Intel® Core™ processors are based on the Tiger Lake microarchitecture and have CPUID 
DisplayFamily_DisplayModel signatures of 06_8CH and 06_8DH. 


The 3rd generation Intel® Xeon® Processor Scalable Family based on Ice Lake microarchitecture have CPUID 
DisplayFamily_DisplayModel signatures of 06_6AH and 06_6CH. 


These processors support the MSR interfaces listed in Table 2-20, Table 2-21, Table 2-25, Table 2-29, Table 2-35, 
Table 2-39, and Table 2-40. For an MSR listed in Table 2-39 that also appears in the model-specific tables of prior 
generations, Table 2-39 supersede prior generation tables. 


The notation of “Platform” in the Scope column (with respect to MSR_PLATFORM_ENERGY_COUNTER and 


MSR_PLATFORM_POWER_LIMIT) is limited to the power-delivery domain and the specifics of the power delivery 
integration may vary by platform vendor’s implementation. 


Table 2-39. Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th 
Generation, and 11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd 
Generation Intel® Xeon® Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E 


Processors 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
3AH 58 IA32_FEATURE_CONTROL Thread Control Features in Intel 64 Processor (R/W) 
See Table 2-2. 
FEH 254 | IA32_MTRRCAP Thread MTRR Capability (RO, Architectural) 
See Table 2-2 
19CH 412 | 1IA32_THERM_STATUS Core Thermal Monitor Status (R/W) 
See Table 2-2. 
0 Thermal Status (RO) 
See Table 2-2. 
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Table 2-39. Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th 
Generation, and 11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd 
Generation Intel® Xeon® Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E 


Processors 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

1 Thermal Status Log (R/WCO) 
See Table 2-2. 

2 PROTCHOT # or FORCEPR# Status (RO) 
See Table 2-2. 

3 PROTCHOT # or FORCEPR# Log (R/WCO) 
See Table 2-2. 

4 Critical Temperature Status (RO) 
See Table 2-2. 

5 Critical Temperature Status Log (R/WCO) 
See Table 2-2. 

6 Thermal threshold #1 Status (RO) 
See Table 2-2. 

7 Thermal threshold #1 Log (R/WCO) 
See Table 2-2. 

8 Thermal Threshold #2 Status (RO) 
See Table 2-2. 

9 Thermal Threshold #2 Log (R/WCO) 
See Table 2-2. 

10 Power Limitation Status (RO) 
See Table 2-2. 

11 Power Limitation Log (R/WCO) 
See Table 2-2. 

12 Current Limit Status (RO) 
See Table 2-2. 

13 Current Limit Log (R/WCO) 
See Table 2-2. 

14 Cross Domain Limit Status (RO) 
See Table 2-2. 

15 Cross Domain Limit Log (R/WCO) 
See Table 2-2. 

22:16 Digital Readout (RO) 
See Table 2-2. 

26:23 Reserved 

30:27 Resolution in Degrees Celsius (RO) 
See Table 2-2. 

31 Reading Valid (RO) 


See Table 2-2. 
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Table 2-39. Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th 
Generation, and 11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd 
Generation Intel® Xeon® Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E 


Processors 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


63:32 


Reserved 


1ADH 


1C9H 


429 


457 


MSR_TURBO_RATIO_LIMIT 


Package 


Maximum Ratio Limit of Turbo Mode 
RO if MSR_PLATFORM_INFO.[28] = 0, 
RW if MSR_PLATFORM_INFO.[28] = 1 


7:0 


Package 


Maximum Ratio Limit for 1C 
Maximum turbo ratio limit of 1 core active. 


15:8 


Package 


Maximum Ratio Limit for 2C 
Maximum turbo ratio limit of 2 core active. 


23:16 


Package 


Maximum Ratio Limit for 3C 
Maximum turbo ratio limit of 3 core active. 


31:24 


Package 


Maximum Ratio Limit for 4C 
Maximum turbo ratio limit of 4 core active. 


63:32 
MSR_LASTBRANCH_TOS 


Thread 


Reserved 


Last Branch Record Stack TOS (R/W) 


Contains an index (bits 0-4) that points to the MSR 
containing the most recent branch record. 


1FCH 


508 


MSR_POWER_CTL 


Core 


Power Control Register 
See http://biosbits.org. 


Reserved 


Package 


C1E Enable (R/W) 


When set to ‘1’, will enable the CPU to switch to the 
Minimum Enhanced Intel SpeedStep Technology 
operating point when all execution cores enter MWAIT 
(C1). 


18:2 


Reserved 


19 


Disable Energy Efficiency Optimization (R/W) 


Setting this bit disables the P-States energy efficiency 
optimization. Default value is 0. Disable/enable the 
energy efficiency optimization in P-State legacy mode 
(when IA32_PM_ENABLE[HWP_ENABLE] = 0), has an 
effect only in the turbo range or into PERF_MIN_CTL 
value if it is not zero set. In HWP mode 
(IA32_PM_ENABLE[HWP_ENABLE] == 1), has an effect 
between the OS desired or OS maximize to the OS 
minimize performance setting. 


20 


Disable Race to Halt Optimization (R/W) 


Setting this bit disables the Race to Halt optimization 
and avoids this optimization limitation to execute 
below the most efficient frequency ratio. Default value 
is O for processors that support Race to Halt 
optimization. 


2-276 Vol. 4 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-39. Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th 
Generation, and 11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd 
Generation Intel® Xeon® Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E 


Processors 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
63:21 Reserved 
300H 768 | MSR_SGXOWNEREPOCHO Package Lower 64 Bit CR_SGXOWNEREPOCH (WwW) 
Writes do not update CR_SGXOWNEREPOCH if 
CPUID.(EAX=12H, ECX=0):EAX.SGX1 is 1 on any thread 
in the package. 
63:0 Lower 64 bits of an 128-bit external entropy value for 
key derivation of an enclave. 
301H 768 | MSR_SGXOWNEREPOCH1 Package Upper 64 Bit CR_SGXOWNEREPOCH (W) 
Writes do not update CR_SGXOWNEREPOCH if 
CPUID.(EAX=12H, ECX=0):EAX.SGX1 is 1 on any thread 
in the package. 
63:0 Upper 64 bits of an 128-bit external entropy value for 
key derivation of an enclave. 
38€H 910 | IA32_PERF_GLOBAL_STATUS See Table 2-2. See Section 18.2.4, “Architectural 
Performance Monitoring Version 4.” 
0 Thread Ovf_PMCO 
1 Thread Ovf_PMC1 
2 Thread Ovf_PMC2 
3 Thread Ovf_PMC3 
4 Thread Ovf_PMC4 (if CPUID.OAH:EAX[1 5:8] > 4) 
5 Thread Ovf_PMCS5 (if CPUID.OAH:EAX[1 5:8] > 5) 
6 Thread Ovf_PMC6 (if CPUID.OAH:EAX[1 5:8] > 6) 
7 Thread Ovf_PMC7 (if CPUID.OAH:EAX[1 5:8] > 7) 
31:8 Reserved 
32 Thread Ovf_FixedCtrO 
33 Thread Ovf_FixedCtr1 
34 Thread Ovf_FixedCtr2 
54:35 Reserved 
55 Thread Trace_ToPA_PMI 
57:56 Reserved 
58 Thread LBR_Frz 
59 Thread CTR_Frz 
60 Thread ASCI 
61 Thread Ovf_Uncore 
62 Thread Ovf_BufDSSAVE 
63 Thread CondChgd 
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Table 2-39. Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th 
Generation, and 11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd 
Generation Intel® Xeon® Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E 


Processors 
Register 
Address Register Name / Bit Fields Scope Bit Description 
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390H 912 | IA32_PERF_GLOBAL_STATUS_RESET See Table 2-2. See Section 18.2.4, “Architectural 

Performance Monitoring Version 4.” 

0 Thread Set 1 to clear Ovf_PMCO. 

1 Thread Set 1 to clear Ovf_PMC1. 

2 Thread Set 1 to clear Ovf_PMC2. 

3 Thread Set 1 to clear Ovf_PMC3. 

4 Thread Set 1 to clear Ovf_PMC4 (if CPUID.OAH:EAX[1 5:8] > 4). 

5 Thread Set 1 to clear Ovf_PMC5 (if CPUID.OAH:EAX[1 5:8] > 5). 

6 Thread Set 1 to clear Ovf_PMC6 (if CPUID.OAH:EAX[1 5:8] > 6). 

7 Thread Set 1 to clear Ovf_PMC7 (if CPUID.OAH:EAX[1 5:8] > 7). 

31:8 Reserved 

32 Thread Set 1 to clear Ovf_FixedCtr0. 

33 Thread Set 1 to clear Ovf_FixedCtr1. 

34 Thread Set 1 to clear Ovf_FixedCtr2. 

54:35 Reserved 

55 Thread Set 1 to clear Trace_ToPA_PMI. 

57:56 Reserved 

58 Thread Set 1 to clear LBR_Frz. 

59 Thread Set 1 to clear CTR_Frz. 

60 Thread Set 1 to clear ASCI. 

61 Thread Set 1 to clear Ovf_Uncore. 

62 Thread Set 1 to clear Ovf_BufDSSAVE. 

63 Thread Set 1 to clear CondChgd. 

391H 913 | IA32_PERF_GLOBAL_STATUS_SET See Table 2-2. See Section 18.2.4, “Architectural 

Performance Monitoring Version 4.” 

0 Thread Set 1 to cause Ovf_PMCO = 1. 

1 Thread Set 1 to cause Ovf_PMC1 = 1. 

2 Thread Set 1 to cause Ovf_PMC2 = 1. 

3 Thread Set 1 to cause Ovf_PMC3 = 1. 

4 Thread Set 1 to cause Ovf_PMC4=1 (if CPUID.OAH:EAX[1 5:8] > 
4). 

5 Thread Set 1 to cause Ovf_PMC5=1 (if CPUID.OAH:EAX[1 5:8] > 
5). 

6 Thread Set 1 to cause Ovf_PMC6=1 (if CPUID.OAH:EAX[1 5:8] > 
6). 


2-278 Vol. 4 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-39. Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th 
Generation, and 11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd 
Generation Intel® Xeon® Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E 


Processors 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
7 Thread Set 1 to cause Ovf_PMC7=1 (if CPUID.OAH:EAX[1 5:8] > 
7). 
31:8 Reserved 
32 Thread Set 1 to cause Ovf_FixedCtrO = 1. 
33 Thread Set 1 to cause Ovf_FixedCtr1 = 1. 
34 Thread Set 1 to cause Ovf_FixedCtr2 = 1. 
54:35 Reserved 
55 Thread Set 1 to cause Trace_ToPA_PMI = 1. 
57:56 Reserved 
58 Thread Set 1 to cause LBR_Frz = 1. 
59 Thread Set 1 to cause CTR_Frz = 1. 
60 Thread Set 1 to cause ASCI = 1. 
61 Thread Set 1 to cause Ovf_Uncore. 
62 Thread Set 1 to cause Ovf_BufDSSAVE. 
63 Reserved 
392H 913 | IA32_PERF_GLOBAL_INUSE Thread See Table 2-2. 
3F7H 1015 | MSR_PEBS_FRONTEND Thread FrontEnd Precise Event Condition Select (R/W) 
2:0 Event Code Select 
J Reserved 
4 Event Code Select High 
7:5 Reserved 
19:8 IDQ_Bubble_Length Specifier 
22:20 IDQ_Bubble_Width Specifier 
63:23 Reserved 
500H | 1280 | IA32_SGX_SVN_STATUS Thread Status and SVN Threshold of SGX Support for ACM (RO) 
0 Lock 
See Section 37.11.3, “Interactions with Authenticated 
Code Modules (ACMs)". 
15:1 Reserved 
23:16 SGX_SVN_SINIT 
See Section 37.11.3, “Interactions with Authenticated 
Code Modules (ACMs)". 
63:24 Reserved 
560H | 1376 | IA32_RTIT_OUTPUT_BASE Thread Trace Output Base Register (R/W) 
See Table 2-2. 
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561H | 1377 | IA32_RTIT_OUTPUT_MASK_PTRS Thread Trace Output Mask Pointers Register (R/W) 
See Table 2-2. 

570H | 1392 | IA32_RTIT_CTL Thread Trace Control Register (R/W) 
0 TraceEn 
1 CYCEn 
2 OS 
3 User 
6:4 Reserved, must be zero. 
7 CR3 filter 
8 ToPA 

Writing O will #GP if also setting TraceEn. 

9 MTCEn 
10 TSCEn 
11 DisRETC 
12 Reserved, must be zero. 
13 BranchEn 
17:14 MTCFreq 
18 Reserved, must be zero. 
22:19 CYCThresh 
23 Reserved, must be zero. 
27:24 PSBFreq 
31:28 Reserved, must be zero. 
35:32 ADDRO_CFG 
39:36 ADDR1_CFG 
63:40 Reserved, must be zero. 

571H | 1393 | IA32_RTIT_STATUS Thread Tracing Status Register (R/W) 
0 FilterEn, writes ignored. 
1 ContexEn, writes ignored. 
2 TriggerEn, writes ignored. 
3 Reserved 
4 Error (R/W) 
5 Stopped 
31:6 Reserved, must be zero. 
48:32 PacketByteCnt 
63:49 Reserved, must be zero. 


2-280 Vol. 4 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-39. Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th 
Generation, and 11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd 
Generation Intel® Xeon® Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E 


Processors 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
572H | 1394 | IA32_RTIT_CR3_MATCH Thread Trace Filter CR3 Match Register (R/W) 
4:0 Reserved 
63:5 CR3[63:5] value to match 
580H | 1408 | IA32_RTIT_ADDRO_A Thread Region O Start Address (R/W) 
63:0 See Table 2-2. 
581H | 1409 | IA32_RTIT_ADDRO_B Thread Region O End Address (R/W) 
63:0 See Table 2-2. 
582H | 1410 | IA32_RTIT_ADDR1_A Thread Region 1 Start Address (R/W) 
63:0 See Table 2-2. 
583H | 1411 | IA32_RTIT_ADDR1_B Thread Region 1 End Address (R/W) 
63:0 See Table 2-2. 
639H | 1593 | MSR_PPO_ENERGY_STATUS Package PPO Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
64DH | 1613 | MSR_PLATFORM_ENERGY_COUNTER Platform* Platform Energy Counter (R/O) 
This MSR is valid only if both platform vendor hardware 
implementation and BIOS enablement support it. This 
MSR will read 0 if not valid. 

31:0 Total energy consumed by all devices in the platform 
that receive power from integrated power delivery 
mechanism, included platform devices are processor 
cores, SOC, memory, add-on or peripheral devices that 
get powered directly from the platform power delivery 
means. The energy units are specified in the 
MSR_RAPL_POWER_UNIT.Enery_Status_Unit. 

63:32 Reserved 

64€H 1614 | MSR_PPERF Thread Productive Performance Count (R/O) 

63:0 Hardware’s view of workload scalability. See Section 

14.4.5.1. 

64FH 1615 | MSR_CORE_PERF_LIMIT_REASONS Package Indicator of Frequency Clipping in Processor Cores 
(R/W) 
(Frequency refers to processor core frequency.) 

0 PROCHOT Status (RO) 

When set, frequency is reduced below the operating 
system request due to assertion of external PROCHOT. 

1 Thermal Status (RO) 

When set, frequency is reduced below the operating 
system request due to a thermal event. 

3:2 Reserved 
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4 Residency State Regulation Status (RO) 


When set, frequency is reduced below the operating 
system request due to residency state regulation limit. 


5 Running Average Thermal Limit Status (RO) 


When set, frequency is reduced below the operating 
system request due to Running Average Thermal Limit 
(RATL). 


6 VR Therm Alert Status (RO) 

When set, frequency is reduced below the operating 
system request due to a thermal alert from a processor 
Voltage Regulator (VR). 


7 VR Therm Design Current Status (RO) 


When set, frequency is reduced below the operating 
system request due to VR thermal design current limit. 


8 Other Status (RO) 


When set, frequency is reduced below the operating 
system request due to electrical or other constraints. 


9 Reserved 
10 Package/Platform-Level Power Limiting PL1 Status 
(RO) 


When set, frequency is reduced below the operating 
system request due to package/platform-level power 
limiting PL1. 


11 Package/Platform-Level PL2 Power Limiting Status 
(RO) 

When set, frequency is reduced below the operating 
system request due to package/platform-level power 
limiting PL2/PL3. 


12 Max Turbo Limit Status (RO) 


When set, frequency is reduced below the operating 
system request due to multi-core turbo limits. 


13 Turbo Transition Attenuation Status (RO) 


When set, frequency is reduced below the operating 
system request due to Turbo transition attenuation. 
This prevents performance degradation due to 
frequent operating ratio changes. 


15:14 Reserved 


16 PROCHOT Log 


When set, indicates that the PROCHOT Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
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17 Thermal Log 


When set, indicates that the Thermal Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
19:18 Reserved. 


20 Residency State Regulation Log 


When set, indicates that the Residency State 
Regulation Status bit has asserted since the log bit was 
last cleared. 


This log bit will remain set until cleared by software 
writing O. 


21 Running Average Thermal Limit Log 


When set, indicates that the RATL Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 
22 VR Therm Alert Log 


When set, indicates that the VR Therm Alert Status bit 
has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


23 VR Thermal Design Current Log 


When set, indicates that the VR TDC Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
24 Other Log 


When set, indicates that the Other Status bit has 
asserted since the log bit was last cleared. 

This log bit will remain set until cleared by software 
writing O. 

25 Reserved 


26 Package/Platform-Level PL1 Power Limiting Log 


When set, indicates that the Package or Platform Level 
PL1 Power Limiting Status bit has asserted since the 
log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
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27 Package/Platform-Level PL2 Power Limiting Log 
When set, indicates that the Package or Platform Level 
PL2/PL3 Power Limiting Status bit has asserted since 
the log bit was last cleared. 

This log bit will remain set until cleared by software 
writing O. 

28 Max Turbo Limit Log 
When set, indicates that the Max Turbo Limit Status bit 
has asserted since the log bit was last cleared. 

This log bit will remain set until cleared by software 
writing O. 

29 Turbo Transition Attenuation Log 
When set, indicates that the Turbo Transition 
Attenuation Status bit has asserted since the log bit 
was last cleared. 

This log bit will remain set until cleared by software 
writing O. 
63:30 Reserved 
652H 1618 | MSR_PKG_HDC_CONFIG Package HDC Configuration (R/W) 

2:0 PKG_Cx_Monitor 
Configures Package Cx state threshold for 
MSR_PKG_HDC_DEEP_RESIDENCY. 

63:3 Reserved 

653H | 1619 | MSR_CORE_HDC_RESIDENCY Core Core HDC Idle Residency (R/O) 
63:0 Core_Cx_Duty_Cycle_Cnt 

655H 1621 | MSR_PKG_HDC_SHALLOW_RESIDENCY | Package Accumulate the cycles the package was in C2 state and 

at least one logical processor was in forced idle (R/O) 

63:0 Pkg_C2_Duty_Cycle_Cnt 

656H | 1622 | MSR_PKG_HDC_DEEP_RESIDENCY Package Package Cx HDC Idle Residency (R/O) 
63:0 Pkg_Cx_Duty_Cycle_Cnt 

658H 1624 | MSR_WEIGHTED_CORE_CO Package Core-count Weighted CO Residency (R/O) 

63:0 Increment at the same rate as the TSC. The increment 
each cycle is weighted by the number of processor 
cores in the package that reside in CO. If N cores are 
simultaneously in CO, then each cycle the counter 
increments by N. 

659H 1625 | MSR_ANY_CORE_CO Package Any Core CO Residency (R/O) 

63:0 Increment at the same rate as the TSC. The increment 
each cycle is one if any processor core in the package is 
in CO. 
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65AH 1626 | MSR_ANY_GFXE_CO Package Any Graphics Engine CO Residency (R/O) 

63:0 Increment at the same rate as the TSC. The increment 
each cycle is one if any processor graphic device's 
compute engines are in CO. 

65BH 1627 | MSR_CORE_GFXE_OVERLAP_CO Package Core and Graphics Engine Overlapped CO Residency 
(R/O) 
63:0 Increment at the same rate as the TSC. The increment 


each cycle is one if at least one compute engine of the 
processor graphics is in CO and at least one processor 
core in the package is also in CO. 


65CH | 1628 | MSR_PLATFORM_POWER_LIMIT Platform* Platform Power Limit Control (R/W-L) 


Allows platform BIOS to limit power consumption of the 
platform devices to the specified values. The Long 
Duration power consumption is specified via 
Platform_Power_Limit_1 and 
Platform_Power_Limit_1_Time. The Short Duration 
power consumption limit is specified via the 
Platform_Power_Limit_2 with duration chosen by the 
processor. 


The processor implements an exponential-weighted 
algorithm in the placement of the time windows. 


14:0 Platform Power Limit #1 


Average Power limit value which the platform must not 
exceed over a time window as specified by 
Power_Limit_1_TIME field. 


The default value is the Thermal Design Power (TDP) 
and varies with product skus. The unit is specified in 
MSR_RAPLPOWER_UNIT. 


15 Enable Platform Power Limit #1 


When set, enables the processor to apply control policy 
such that the platform power does not exceed 
Platform Power limit #1 over the time window 
specified by Power Limit #1 Time Window. 


16 Platform Clamping Limitation #1 


When set, allows the processor to go below the OS 
requested P states in order to maintain the power 
below specified Platform Power Limit #1 value. 

This bit is writeable only when CPUID (EAX=6):EAX[4] 
is set. 
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23:17 Time Window for Platform Power Limit #1 

Specifies the duration of the time window over which 
Platform Power Limit 1 value should be maintained for 
sustained long duration. This field is made up of two 
numbers from the following equation: 

Time Window = (float) ((1+(X/4))*(2*Y)), where: 

X = POWER_LIMIT_1_TIME[23:22] 

Y = POWER_LIMIT_1_TIME[21:17] 

The maximum allowed value in this field is defined in 
MSR_PKG_POWER_INFO[PKG_MAX_WIN]. 


The default value is ODH, The unit is specified in 
MSR_RAPLPOWER_UNIT[Time Unit]. 


31:24 Reserved 


46:32 Platform Power Limit #2 


Average Power limit value which the platform must not 
exceed over the Short Duration time window chosen 
by the processor. 


The recommended default value is 1.25 times the Long 
Duration Power Limit (i.e., Platform Power Limit # 1). 


47 Enable Platform Power Limit #2 


When set, enables the processor to apply control policy 
such that the platform power does not exceed 
Platform Power limit #2 over the Short Duration time 
window. 


48 Platform Clamping Limitation #2 

When set, allows the processor to go below the OS 
requested P states in order to maintain the power 
below specified Platform Power Limit #2 value. 


62:49 Reserved 


63 Lock. Setting this bit will lock all other bits of this MSR 
until system RESET. 


690H | 1680 | MSR_LASTBRANCH_16_FROM_IP Thread Last Branch Record 16 From IP (R/W) 


One of 32 triplets of last branch record registers on the 
last branch record stack. This part of the stack contains 
pointers to the source instruction. See also: 


* Last Branch Record Stack TOS at 1CSH. 
= Section 17.12. 


691H | 1681 | MSR_LASTBRANCH_17_FROM_IP Thread Last Branch Record 17 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


692H | 1682 | MSR_LASTBRANCH_18_FROM_IP Thread Last Branch Record 18 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 
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693H 


1683 


MSR_LASTBRANCH_19_FROM_IP 


Thread 


Last Branch Record 19From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


694H 


1684 


MSR_LASTBRANCH_20_FROM_IP 


Thread 


Last Branch Record 20 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


695H 


1685 


MSR_LASTBRANCH_21_FROM_IP 


Thread 


Last Branch Record 21 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


696H 


1686 


MSR_LASTBRANCH_22_FROM_IP 


Thread 


Last Branch Record 22 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


697H 


1687 


MSR_LASTBRANCH_23_FROM_IP 


Thread 


Last Branch Record 23 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


698H 


1688 


MSR_LASTBRANCH_24_FROM_IP 


Thread 


Last Branch Record 24 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


699H 


1689 


MSR_LASTBRANCH_25_FROM_IP 


Thread 


Last Branch Record 25 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


69AH 


1690 


MSR_LASTBRANCH_26_FROM_IP 


Thread 


Last Branch Record 26 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


69BH 


1691 


MSR_LASTBRANCH_27_FROM_IP 


Thread 


Last Branch Record 27 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


69CH 


1692 


MSR_LASTBRANCH_28_FROM_IP 


Thread 


Last Branch Record 28 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


69DH 


1693 


MSR_LASTBRANCH_29_FROM_IP 


Thread 


Last Branch Record 29 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


69EH 


1694 


MSR_LASTBRANCH_30_FROM_IP 


Thread 


Last Branch Record 30 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


69FH 


1695 


MSR_LASTBRANCH_31_FROM_IP 


Thread 


Last Branch Record 31 From IP (R/W) 
See description of MSR_LASTBRANCH_O_FROM_IP. 


6BOH 


1712 


MSR_GRAPHICS_PERF_LIMIT_REASONS 


Package 


Indicator of Frequency Clipping in the Processor 
Graphics (R/W) 
(Frequency refers to processor graphics frequency.) 


PROCHOT Status (RO) 


When set, frequency is reduced due to assertion of 
external PROCHOT. 


Thermal Status (RO) 
When set, frequency is reduced due to a thermal event. 


Reserved. 


Running Average Thermal Limit Status (RO) 


When set, frequency is reduced due to running average 
thermal limit. 
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6 VR Therm Alert Status (RO) 


When set, frequency is reduced due to a thermal alert 
from a processor Voltage Regulator. 


7 VR Thermal Design Current Status (RO) 
When set, frequency is reduced due to VR TDC limit. 


8 Other Status (RO) 


When set, frequency is reduced due to electrical or 
other constraints. 


9 Reserved 


10 Package/Platform-Level Power Limiting PL1 Status 
(RO) 

When set, frequency is reduced due to 
package/platform-level power limiting PL1. 


11 Package/Platform-Level PL2 Power Limiting Status 
(RO) 

When set, frequency is reduced due to 
package/platform-level power limiting PL2/PL3. 

12 Inefficient Operation Status (RO) 


When set, processor graphics frequency is operating 
below target frequency. 


15:13 Reserved 


16 PROCHOT Log 


When set, indicates that the PROCHOT Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


17 Thermal Log 


When set, indicates that the Thermal Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 


writing O. 
20:18 Reserved. 
21 Running Average Thermal Limit Log 


When set, indicates that the RATL Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
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22 VR Therm Alert Log 


When set, indicates that the VR Therm Alert Status bit 
has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


23 VR Thermal Design Current Log 


When set, indicates that the VR Therm Alert Status bit 
has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
24 Other Log 


When set, indicates that the OTHER Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
25 Reserved 


26 Package/Platform-Level PL1 Power Limiting Log 
When set, indicates that the Package/Platform Level 
PL1 Power Limiting Status bit has asserted since the 
log bit was last cleared. 

This log bit will remain set until cleared by software 
writing O. 


27 Package/Platform-Level PL2 Power Limiting Log 


When set, indicates that the Package/Platform Level 
PL2 Power Limiting Status bit has asserted since the 
log bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 


28 Inefficient Operation Log 


When set, indicates that the Inefficient Operation 
Status bit has asserted since the log bit was last 
cleared. 


This log bit will remain set until cleared by software 
writing 0. 
63:29 Reserved 


6B1H 1713 | MSR_RING_PERF_LIMIT_REASONS Package Indicator of Frequency Clipping in the Ring Interconnect 
(R/W) 


(Frequency refers to ring interconnect in the uncore.) 
0 PROCHOT Status (RO) 


When set, frequency is reduced due to assertion of 
external PROCHOT. 


Vol.4 2-289 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-39. Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th 
Generation, and 11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd 
Generation Intel® Xeon® Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E 
Processors 


Register 
Address Register Name / Bit Fields Scope Bit Description 


Hex Dec 


1 Thermal Status (RO) 
When set, frequency is reduced due to a thermal event. 


4:2 Reserved 


Running Average Thermal Limit Status (RO) 


When set, frequency is reduced due to running average 
thermal limit. 


6 VR Therm Alert Status (RO) 


When set, frequency is reduced due to a thermal alert 
from a processor Voltage Regulator. 


7 VR Thermal Design Current Status (RO) 
When set, frequency is reduced due to VR TDC limit. 


8 Other Status (RO) 


When set, frequency is reduced due to electrical or 
other constraints. 


9 Reserved 


10 Package/Platform-Level Power Limiting PL1 Status 
(RO) 

When set, frequency is reduced due to 
package/Platform-level power limiting PL1. 


11 Package/Platform-Level PL2 Power Limiting Status 
(RO) 


When set, frequency is reduced due to 
package/Platform-level power limiting PL2/PL3. 


15:12 Reserved 


16 PROCHOT Log 


When set, indicates that the PROCHOT Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


17 Thermal Log 


When set, indicates that the Thermal Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


20:18 Reserved 


21 Running Average Thermal Limit Log 


When set, indicates that the RATL Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
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Register 
Address Register Name / Bit Fields Scope Bit Description 


Hex Dec 


22 VR Therm Alert Log 


When set, indicates that the VR Therm Alert Status bit 
has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 


23 VR Thermal Design Current Log 


When set, indicates that the VR Therm Alert Status bit 
has asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
24 Other Log 


When set, indicates that the OTHER Status bit has 
asserted since the log bit was last cleared. 


This log bit will remain set until cleared by software 
writing O. 
25 Reserved 


26 Package/Platform-Level PL1 Power Limiting Log 
When set, indicates that the Package/Platform Level 
PL1 Power Limiting Status bit has asserted since the 
log bit was last cleared. 

This log bit will remain set until cleared by software 
writing O. 


27 Package/Platform-Level PL2 Power Limiting Log 


When set, indicates that the Package/Platform Level 
PL2 Power Limiting Status bit has asserted since the 
log bit was last cleared. 


This log bit will remain set until cleared by software 
writing 0. 
63:28 Reserved 


6DOH | 1744 | MSR_LASTBRANCH_16_TO_IP Thread Last Branch Record 16 To IP (R/W) 


One of 32 triplets of last branch record registers on the 
last branch record stack. This part of the stack contains 
pointers to the destination instruction. See also: 


* Last Branch Record Stack TOS at 1C9H. 
* Section 17.12. 


6D1H | 1745 | MSR_LASTBRANCH_17_TO_IP Thread Last Branch Record 17 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 


6D2H | 1746 | MSR_LASTBRANCH_18_TO_IP Thread Last Branch Record 18 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 


6D3H | 1747 | MSR_LASTBRANCH_19_TO_IP Thread Last Branch Record 19To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
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Processors 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
6D4H | 1748 | MSR_LASTBRANCH_20_TO_IP Thread Last Branch Record 20 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6D5H | 1749 | MSR_LASTBRANCH_21_TO_IP Thread Last Branch Record 21 To IP (R/W) 
See description of MSR_LASTBRANCH_0O_TO_IP. 
6D6H | 1750 | MSR_LASTBRANCH_22_TO_IP Thread Last Branch Record 22 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6D7H | 1751 | MSR_LASTBRANCH_23_TO_IP Thread Last Branch Record 23 To IP (R/W) 
See description of MSR_LASTBRANCH_0O_TO_IP. 
6D8H | 1752 | MSR_LASTBRANCH_24_TO_IP Thread Last Branch Record 24 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6DSH | 1753 | MSR_LASTBRANCH_25_TO_IP Thread Last Branch Record 25 To IP (R/W) 
See description of MSR_LASTBRANCH_0O_TO_IP. 
6DAH | 1754 | MSR_LASTBRANCH_26_TO_IP Thread Last Branch Record 26 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6DBH | 1755 | MSR_LASTBRANCH_27_TO_IP Thread Last Branch Record 27 To IP (R/W) 
See description of MSR_LASTBRANCH_0O_TO_IP. 
6DCH | 1756 | MSR_LASTBRANCH_28_TO_IP Thread Last Branch Record 28 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6DDH | 1757 | MSR_LASTBRANCH_29_TO_IP Thread Last Branch Record 29 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6DEH | 1758 | MSR_LASTBRANCH_30_TO_IP Thread Last Branch Record 30 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
6DFH | 1759 | MSR_LASTBRANCH_31_TO_IP Thread Last Branch Record 31 To IP (R/W) 
See description of MSR_LASTBRANCH_O_TO_IP. 
770H | 1904 | 1A32_PM_ENABLE Package See Section 14.4.2, “Enabling HWP”. 
771H 1905 | IA32_HWP_CAPABILITIES Thread See Section 14.4.3, “HWP Performance Range and 
Dynamic Capabilities”. 
772H 1906 | IA32_HWP_REQUEST_PKG Package See Section 14.4.4, “Managing HWP”. 
773H | 1907 | 1A32_HWP_INTERRUPT Thread See Section 14.4.6, “HWP Notifications”. 
774H | 1908 | 1A32_HWP_REQUEST Thread See Section 14.4.4, “Managing HWP”. 
7:0 Minimum Performance (R/W) 
15:8 Maximum Performance (R/W) 
23:16 Desired Performance (R/W) 
31:24 Energy/Performance Preference (R/W) 
41:32 Activity Window (R/W) 
42 Package Control (R/W) 


2-292 Vol. 4 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-39. Additional MSRs Supported by 6th Generation, 7th Generation, 8th Generation, 9th Generation, 10th 
Generation, and 11th Generation Intel® Core™ Processors, Intel® Xeon® Processor Scalable Family, 2nd and 3rd 
Generation Intel® Xeon® Processor Scalable Family, 8th Generation Intel® Core™ i3 Processors, and Intel® Xeon® E 


Processors 
Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
63:43 Reserved 

777H | 1911 | IA32_HWP_STATUS Thread See Section 14.4.5, “HWP Feedback”. 

DSOH | 3472 | IA32_BNDCFGS Thread See Table 2-2. 

DAOH | 3488 | IA32_XSS Thread See Table 2-2. 

DBOH | 3504 | IA32_PKG_HDC_CTL Package See Section 14.5.2, “Package level Enabling HDC”. 

DB1H | 3505 | IA32_PM_CTL1 Thread See Section 14.5.3, “Logical-Processor Level HDC 
Control”. 

DB2H | 3506 | IA32_THREAD_STALL Thread See Section 14.5.4.1, “IA32_THREAD_STALL”. 

DCOH | 3520 | MSR_LBR_INFO_O Thread Last Branch Record 0 Additional Information (R/W) 
One of 32 triplet of last branch record registers on the 
last branch record stack. This part of the stack contains 
flag, TSX-related and elapsed cycle information. See 
also: 
* Last Branch Record Stack TOS at 1C9H. 
* Section 17.9.1, “LBR Stack.” 

DC1H | 3521 | MSR_LBR_INFO_1 Thread Last Branch Record 1 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DC2H | 3522 | MSR_LBR_INFO_2 Thread Last Branch Record 2 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DC3H | 3523 | MSR_LBR_INFO_3 Thread Last Branch Record 3 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DC4H 3524 | MSR_LBR_INFO_4 Thread Last Branch Record 4 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DCSH | 3525 | MSR_LBR_INFO_5 Thread Last Branch Record 5 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DC6H | 3526 | MSR_LBR_INFO_6 Thread Last Branch Record 6 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DC7H | 3527 | MSR_LBR_INFO_7 Thread Last Branch Record 7 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DC8H | 3528 | MSR_LBR_INFO_8 Thread Last Branch Record 8 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DCSH | 3529 | MSR_LBR_INFO_9 Thread Last Branch Record 9 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DCAH | 3530 | MSR_LBR_INFO_10 Thread Last Branch Record 10 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DCBH | 3531 | MSR_LBR_INFO_11 Thread Last Branch Record 11 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 
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DCCH 3532 | MSR_LBR_INFO_12 Thread Last Branch Record 12 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DCDH | 3533 | MSR_LBR_INFO_13 Thread Last Branch Record 13 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DCEH 3534 | MSR_LBR_INFO_14 Thread Last Branch Record 14 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DCFH 3535 | MSR_LBR_INFO_15 Thread Last Branch Record 15 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DDOH | 3536 | MSR_LBR_INFO_16 Thread Last Branch Record 16 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DD1H | 3537 | MSR_LBR_INFO_17 Thread Last Branch Record 17 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DD2H | 3538 | MSR_LBR_INFO_18 Thread Last Branch Record 18 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DD3H | 3539 | MSR_LBR_INFO_19 Thread Last Branch Record 19 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DD4H | 3520 | MSR_LBR_INFO_20 Thread Last Branch Record 20 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DDS5H | 3521 | MSR_LBR_INFO_21 Thread Last Branch Record 21 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DD6H | 3522 | MSR_LBR_INFO_22 Thread Last Branch Record 22 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DD7H | 3523 | MSR_LBR_INFO_23 Thread Last Branch Record 23 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DD8H | 3524 | MSR_LBR_INFO_24 Thread Last Branch Record 24 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DDSH | 3525 | MSR_LBR_INFO_25 Thread Last Branch Record 25 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DDAH | 3526 | MSR_LBR_INFO_26 Thread Last Branch Record 26 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DDBH | 3527 | MSR_LBR_INFO_27 Thread Last Branch Record 27 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DDCH | 3528 | MSR_LBR_INFO_28 Thread Last Branch Record 28 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 

DDDH | 3529 | MSR_LBR_INFO_29 Thread Last Branch Record 29 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 
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DDEH | 3530 | MSR_LBR_INFO_30 Thread Last Branch Record 30 Additional Information (R/wW) 
See description of MSR_LBR_INFO_O. 
DDFH | 3531 | MSR_LBR_INFO_31 Thread Last Branch Record 31 Additional Information (R/W) 
See description of MSR_LBR_INFO_O. 


Table 2-40 lists the MSRs of uncore PMU for Intel processors with CPUID DisplayFamily_DisplayModel signatures of 


06_4EH, 06_5EH, 06_8EH, 06_9EH, and 06_66H. 


Table 2-40. Uncore PMU MSRs Supported by 6th Generation, 7th Generation, and 8th Generation Intel® Core™ 
Processors, and Future Intel® Core™ Processors 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

394H 916 | MSR_UNC_PERF_FIXED_CTRL Package Uncore Fixed Counter Control (R/W) 

19:0 Reserved 

20 Enable overflow propagation. 

21 Reserved 

22 Enable counting. 

63:23 Reserved 
395H 917 |MSR_UNC_PERF_FIXED_CTR Package Uncore Fixed Counter 

43:0 Current count. 

63:44 Reserved 
396H 918 | MSR_UNC_CBO_CONFIG Package Uncore C-Box Configuration Information (R/O) 

3:0 Specifies the number of C-Box units with 

programmable counters (including processor cores 
and processor graphics). 

63:4 Reserved 
3BOH 946 | MSR_UNC_ARB_PERFCTRO Package Uncore Arb Unit, Performance Counter O 
3B1H 947 | MSR_UNC_ARB_PERFCTR1 Package Uncore Arb Unit, Performance Counter 1 
3B2H 944 | MSR_UNC_ARB_PERFEVTSELO Package Uncore Arb Unit, Counter O Event Select MSR 
3B3H 945 | MSR_UNC_ARB_PERFEVTSEL1 Package Uncore Arb Unit, Counter 1 Event Select MSR 
700H 1792 | MSR_UNC_CBO_O_PERFEVTSELO Package Uncore C-Box 0, Counter O Event Select MSR 
701H 1793 | MSR_UNC_CBO_O_PERFEVTSEL1 Package Uncore C-Box 0, Counter 1 Event Select MSR 
706H 1798 | MSR_UNC_CBO_O_PERFCTRO Package Uncore C-Box 0, Performance Counter 0 
707H 1799 | MSR_UNC_CBO_O_PERFCTR1 Package Uncore C-Box 0, Performance Counter 1 
710H 1808 | MSR_UNC_CBO_1_PERFEVTSELO Package Uncore C-Box 1, Counter O Event Select MSR 
711H 1809 | MSR_UNC_CBO_1_PERFEVTSEL1 Package Uncore C-Box 1, Counter 1 Event Select MSR 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

716H 1814 | MSR_UNC_CBO_1_PERFCTRO Package Uncore C-Box 1, Performance Counter 0 
717H 1815 | MSR_UNC_CBO_1_PERFCTR1 Package Uncore C-Box 1, Performance Counter 1 
720H 1824 | MSR_UNC_CBO_2_PERFEVTSELO Package Uncore C-Box 2, Counter O Event Select MSR 
721H 1825 | MSR_UNC_CBO_2_PERFEVTSEL1 Package Uncore C-Box 2, Counter 1 Event Select MSR 
726H 1830 | MSR_UNC_CBO_2_PERFCTRO Package Uncore C-Box 2, Performance Counter 0 
727H 1831 | MSR_UNC_CBO_2_PERFCTR1 Package Uncore C-Box 2, Performance Counter 1 
730H 1840 | MSR_UNC_CBO_3_PERFEVTSELO Package Uncore C-Box 3, Counter O Event Select MSR 
731H 1841 | MSR_UNC_CBO_3_PERFEVTSEL1 Package Uncore C-Box 3, Counter 1 Event Select MSR 
736H 1846 | MSR_UNC_CBO_3_PERFCTRO Package Uncore C-Box 3, Performance Counter O 
737H 1847 | MSR_UNC_CBO_3_PERFCTR1 Package Uncore C-Box 3, Performance Counter 1 
€01H 3585 | MSR_UNC_PERF_GLOBAL_CTRL Package Uncore PMU Global Control 

0 Slice O select. 

1 Slice 1 select. 

2 Slice 2 select. 

3 Slice 3 select. 

4 Slice 4select. 

18:5 Reserved 

29 Enable all uncore counters. 

30 Enable wake on PMI. 

31 Enable Freezing counter when overflow. 

63:32 Reserved 
€02H | 3586 | MSR_UNC_PERF_GLOBAL_STATUS Package Uncore PMU Main Status 

0 Fixed counter overflowed. 

1 An ARB counter overflowed. 

2 Reserved 

3 A CBox counter overflowed (on any slice). 

63:4 Reserved 
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2.17.1 MSRs Specific to 7th Generation and 8th Generation Intel® Core™ Processors based on 
Kaby Lake Microarchitecture and Coffee Lake Microarchitecture 
Table 2-42 lists additional MSRs for 7th generation and 8th generation Intel Core processors with a CPUID 


DisplayFamily_DisplayModel signatures of 06_8EH and 06_9EH. For an MSR listed in Table 2-42 that also appears 
in the model-specific tables of prior generations, Table 2-42 supersedes prior generation tables. 


Table 2-41. Additional MSRs Supported by 7th Generation and 8th Generation Intel® Core™ Processors 
Based on Kaby Lake Microarchitecture and Coffee Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
80H 128 | MSR_TRACE_HUB_STH_ACPIBAR_BASE | Package NPK Address Used by AET Messages (R/W) 
0 Lock Bit 
If set, this MSR cannot be re-written anymore. Lock bit 
has to be set in order for the AET packets to be 
directed to NPK MMIO. 
17:1 Reserved 
63:18 ACPIBAR_BASE_ADDRESS 
AET target address in NPK MMIO space. 
1F4H 500 | MSR_PRMRR_PHYS_BASE Core Processor Reserved Memory Range Register - 
Physical Base Control Register (R/W) 
2:0 MemType 
PRMRR BASE MemType. 
11:3 Reserved 
45:12 Base 
PRMRR Base Address. 
63:46 Reserved 
1F5H 501 MSR_PRMRR_PHYS_MASK Core Processor Reserved Memory Range Register - 
Physical Mask Control Register (R/W) 
9:0 Reserved 
10 Lock 
Lock bit for the PRMRR. 
11 VLD 
Enable bit for the PRMRR. 
45:12 Mask 
PRMRR MASK bits. 
63:46 Reserved 
1FBH 507 | MSR_PRMRR_VALID_CONFIG Core Valid PRMRR Configurations (R/W) 
0 1M supported MEE size. 
4:1 Reserved 
5 32M supported MEE size. 
6 64M supported MEE size. 
7 128M supported MEE size. 
31:8 Reserved 
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Based on Kaby Lake Microarchitecture and Coffee Lake Microarchitecture 


Register 
Address 


Hex Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


2F4H 756 | MSR_UNCORE_PRMRR_PHYS_BASE 


Package 


(R/WW) 


The PRMRR range is used to protect the processor 
reserved memory from unauthorized reads and 
writes. Any IO access to this range is aborted. This 
register controls the location of the PRMRR range by 
indicating its starting address. It functions in tandem 
with the PRMRR mask register. 


11:0 


Reserved 


PAWIDTH-1:12 


Range Base 


This field corresponds to bits PAWIDTH-1:12 of the 
base address memory range which is allocated to 
PRMRR memory. 


63:PAWIDTH 


Reserved 


2F5H 757 | MSR_LUNCORE_PRMRR_PHYS_MASK 


Package 


(RW) 


This register controls the size of the PRMRR range by 
indicating which address bits must match the PRMRR 
base register value. 


9:0 


Reserved 


10 


Lock 


Setting this bit locks all writeable settings in this 
register, including itself. 


Range_En 


Indicates whether the PRMRR range is enabled and 
valid. 


38:12 


Range_Mask 


This field indicates which address bits must match 
PRMRR base in order to qualify as an PRMRR access. 


63:39 


Reserved 


620H | 1568 ) MSR_RING_RATIO_LIMIT 


Package 


Ring Ratio Limit (R/W) 
This register provides Min/Max Ratio Limits for the 
LLC and Ring. 


6:0 


MAX_Ratio 


This field is used to limit the max ratio of the 
LLC/Ring. 


Reserved 


MIN_Ratio 


Writing to this field controls the minimum possible 
ratio of the LLC/Ring. 


63:15 


Reserved 


2-298 Vol. 4 


MODEL-SPECIFIC REGISTERS (MSRS) 


2.17.2 |MSRs Specific to 8th Generation Intel® Core™ i3 Processors 


Table 2-42 lists additional MSRs for 8th generation Intel Core i3 processors with a CPUID 
DisplayFamily_DisplayModel signature of 06_66H. For an MSR listed in Table 2-42 that also appears in the model- 
specific tables of prior generations, Table 2-42 supersede prior generation tables. 


Table 2-42. Additional MSRs Supported by 8th Generation Intel® Core™ i3 Processors 
Based on Cannon Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
3AH 58 IA32_FEATURE_CONTROL Thread Control Features in Intel 64 Processor (R/W) 

See Table 2-2. 

0 Lock (R/WL) 

1 Enable VMX Inside SMX Operation (R/WL) 

2 Enable VMX Outside SMX Operation (R/WL) 

14:8 SENTER Local Functions Enables (R/WL) 

15 SENTER Global Functions Enable (R/WL) 

17 SGX Launch Control Enable (R/WL) 
This bit must be set to enable runtime reconfiguration 
of SGX Launch Control via IA32_SGXLEPUBKEYHASHn 
MSR. 
Available only if CPUID.(EAX=07H, ECX=0H): ECX[30] 
=1, 

18 SGX Global Functions Enable (R/WL) 

63:21 Reserved 

350H 848 | MSR_BR_DETECT_CTRL Branch Monitoring Global Control (R/W) 

0 EnMonitoring 
Global enable for branch monitoring. 

1 En€xcept 
Enable branch monitoring event signaling on threshold 
trip. 


The branch monitoring event handler is signaled via 
the existing PMI signaling mechanism as programmed 
from the corresponding local APIC LVT entry. 


2 EnLBRFrz 


Enable LBR freeze on threshold trip. This will cause 
the LBR frozen bit 58 to be set in 
IA32_PERF_GLOBAL_STATUS when a triggering 
condition occurs and this bit is enabled. 


3 DisablelnGuest 


When set to ‘1’, branch monitoring, event triggering 
and LBR freeze actions are disabled when operating 
at VMX non-root operation. 


74 Reserved 
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Table 2-42. Additional MSRs Supported by 8th Generation Intel® Core™ i3 Processors 


Based on Cannon Lake Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


17:8 


WindowSize 

Window size defined by WindowCntSel. Values 0 - 
1023 are supported. 

Once the Window counter reaches the WindowSize 
count both the Window Counter and all Branch 
Monitoring Counters are cleared. 


23:18 


Reserved 


25:24 


WindowCntSel 

Window event count select: 

‘00 = Instructions retired. 

‘01 = Branch instructions retired 

‘10 = Return instructions retired. 

‘11 = Indirect branch instructions retired. 


26 


63:27 


CntAndMode 


When set to ‘1’, the overall branch monitoring event 
triggering condition is true only if all enabled counters’ 
threshold conditions are true. 


When ‘0’, the threshold tripping condition is true if any 
enabled counters’ threshold is true. 


Reserved 


351H 


849 


MSR_BR_DETECT_STATUS 


Branch Monitoring Global Status (R/W) 


0 


Branch Monitoring Event Signaled 


When set to ‘1’, Branch Monitoring event signaling is 
blocked until this bit is cleared by software. 


LBRsValid 


This status bit is set to ‘1’ if the LBR state is 
considered valid for sampling by branch monitoring 
software. 


Reserved 


CntrHitO 


Branch monitoring counter #0 threshold hit. This 
status bit is sticky and once set requires clearing by 
software. Counter operation continues independent 
of the state of the bit. 


CntrHit1 


Branch monitoring counter #1 threshold hit. This 
Status bit is sticky and once set requires clearing by 
software. Counter operation continues independent 
of the state of the bit. 


15:10 


Reserved 


Reserved for additional branch monitoring counters 
threshold hit status. 
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Table 2-42. Additional MSRs Supported by 8th Generation Intel® Core™ i3 Processors 
Based on Cannon Lake Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


354H 


355H 


25:16 


CountWindow 


The current value of the window counter. The count 
value is frozen on a valid branch monitoring triggering 
condition. This is a 10-bit unsigned value. 


31:26 


Reserved 
Reserved for future extension of CountWindow. 


39:32 


CountO 


The current value of counter O updated after each 
occurrence of the event being counted. The count 
value is frozen on a valid branch monitoring triggering 
condition (in which case CntrHitO will also be set). This 
is an 8-bit signed value (2's complement). 


Heuristic events which only increment will saturate 
and freeze at maximum value OxFF (256). 


RET-CALL event counter saturate at maximum value 
Ox7F (+127) and minimum value 0x80 (-128). 


47:40 


Count1 


The current value of counter 1 updated after each 
occurrence of the event being counted. The count 
value is frozen on a valid branch monitoring triggering 
condition (in which case CntrHit1 will also be set). This 
is an 8-bit signed value (2's complement). 


Heuristic events which only increment will saturate 
and freeze at maximum value OxFF (256). 
RET-CALL event counter saturate at maximum value 
Ox7F (+127) and minimum value 0x80 (-128). 


63:48 


MSR_BR_DETECT_COUNTER_CONFIG_i 


Reserved 


Branch Monitoring Detect Counter Configuration (R/W) 


CntrEn 
Enable counter. 


7:1 


‘0000011 = Branch (all) mispredicts. 
‘0000100 = Indirect branch mispredicts. 
‘0000101 = Far branch instructions. 


CntrEvSel 

Event select (other values #GP) 
‘0000000 = RETs. 

‘0000001 = RET-CALL bias. 
‘0000010 = RET mispredicts. 
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Table 2-42. Additional MSRs Supported by 8th Generation Intel® Core™ i3 Processors 


Based on Cannon Lake Microarchitecture (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


14:8 


CntrThreshold 


Threshold (an unsigned value of O to 127 supported). 
The value O of counter threshold will result in event 
signaled after every instruction. #GP if threshold is < 
2. 


15 


MispredEventCnt 

Mispredict events counting behavior: 

‘O = Mispredict events are counted in a window. 

‘1 = Mispredict events are counted based ona 
consecutive occurrence. CntrThreshold is treated as # 
of consecutive mispredicts. This control bit only 
applies to events specified by CntrEvSel that involve a 
prediction (0000010, 0000011, 0000100). Setting 
this bit for other events is ignored. 


63:16 


Reserved 


3F8H 


1016 


MSR_PKG_C3_RESIDENCY 


63:0 


Package 


Package C3 Residency Counter (R/O) 


Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 


620H 


1568 


MSR_RING_RATIO_LIMIT 


Package 


Ring Ratio Limit (R/W) 
This register provides Min/Max Ratio Limits for the 
LLC and Ring. 


6:0 


MAX_Ratio 


This field is used to limit the max ratio of the 
LLC/Ring. 


Reserved 


14:8 


MIN_Ratio 


Writing to this field controls the minimum possible 
ratio of the LLC/Ring. 


63:15 


Reserved 


660H 


1632 


MSR_CORE_C1_RESIDENCY 


Core 


Core C1 Residency Counter (R/O) 


63:0 


Value since last reset for the Core C1 residency. 
Counter rate is the Max Non-Turbo frequency (same 
as TSC). This counter counts in case both of the core’s 
threads are in an idle state and at least one of the 
core’s thread residency is in a C1 state or in one of its 
sub states. The counter is updated only after a core C 
state exit. Note: Always reads 0 if core C1 is 
unsupported. A value of zero indicates that this 
processor does not support core C1 or never entered 
core C1 level state. 


662H 


1634 


MSR_CORE_C3_RESIDENCY 


Core 


Core C3 Residency Counter (R/O) 


63:0 


Will always return 0. 
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Table 2-43 lists the MSRs of uncore PMU for Intel processors with CPUID signature 06_66H. 


Table 2-43. Uncore PMU MSRs Supported by Intel® Core™ Processors Based on Cannon Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

394H 916 | MSR_UNC_PERF_FIXED_CTRL Package Uncore Fixed Counter Control (R/W) 

19:0 Reserved 

20 Enable overflow propagation. 

21 Reserved 

22 Enable counting. 

63:23 Reserved 
395H 917 |MSR_UNC_PERF_FIXED_CTR Package Uncore Fixed Counter 

47:0 Current count. 

63:48 Reserved 
396H 918 | MSR_UNC_CBO_CONFIG Package Uncore C-Box Configuration Information (R/O) 

3:0 Report the number of C-Box units with performance 

counters, including processor cores and processor 
graphics. 

63:4 Reserved 
3BOH 946 | MSR_UNC_ARB_PERFCTRO Package Uncore Arb Unit, Performance Counter 0 
3B1H 947 | MSR_UNC_ARB_PERFCTR1 Package Uncore Arb Unit, Performance Counter 1 
3B2H 944 | MSR_UNC_ARB_PERFEVTSELO Package Uncore Arb Unit, Counter O Event Select MSR 
3B3H 945 | MSR_UNC_ARB_PERFEVTSEL1 Package Uncore Arb unit, Counter 1 Event Select MSR 
700H 1792 | MSR_UNC_CBO_O_PERFEVTSELO Package Uncore C-Box 0, Counter O Event Select MSR 
701H 1793 | MSR_UNC_CBO_O_PERFEVTSEL1 Package Uncore C-Box 0, Counter 1 Event Select MSR 
702H 1794 | MSR_UNC_CBO_O_PERFCTRO Package Uncore C-Box 0, Performance Counter 0 
703H 1795 | MSR_UNC_CBO_O_PERFCTR1 Package Uncore C-Box 0, Performance Counter 1 
708H 1800 | MSR_UNC_CBO_1_PERFEVTSELO Package Uncore C-Box 1, Counter O Event Select MSR 
709H 1801 | MSR_UNC_CBO_1_PERFEVTSEL1 Package Uncore C-Box 1, Counter 1 Event Select MSR 
70AH 1802 | MSR_UNC_CBO_1_PERFCTRO Package Uncore C-Box 1, Performance Counter 0 
70BH 1803 | MSR_UNC_CBO_1_PERFCTR1 Package Uncore C-Box 1, Performance Counter 1 
710H 1808 | MSR_UNC_CBO_2_PERFEVTSELO Package Uncore C-Box 2, Counter O Event Select MSR 
711H 1809 | MSR_UNC_CBO_2_PERFEVTSEL1 Package Uncore C-Box 2, Counter 1 Event Select MSR 
712H 1810 | MSR_UNC_CBO_2_PERFCTRO Package Uncore C-Box 2, Performance Counter 0 
713H 1811 | MSR_UNC_CBO_2_PERFCTR1 Package Uncore C-Box 2, Performance Counter 1 
718H 1816 | MSR_UNC_CBO_3_PERFEVTSELO Package Uncore C-Box 3, Counter O Event Select MSR 
719H 1817 | MSR_UNC_CBO_3_PERFEVTSEL1 Package Uncore C-Box 3, Counter 1 Event Select MSR 
71AH 1818 | MSR_UNC_CBO_3_PERFCTRO Package Uncore C-Box 3, Performance Counter 0 
71BH 1819 | MSR_UNC_CBO_3_PERFCTR1 Package Uncore C-Box 3, Performance Counter 1 
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Table 2-43. Uncore PMU MSRs Supported by Intel® Core™ Processors Based on Cannon Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

720H 1824 | MSR_UNC_CBO_4 PERFEVTSELO Package Uncore C-Box 4, Counter O Event Select MSR 
721H 1825 |MSR_UNC_CBO_4 PERFEVTSEL1 Package Uncore C-Box 4, Counter 1 Event Select MSR 
722H 1826 | MSR_UNC_CBO_4_ PERFCTRO Package Uncore C-Box 4, Performance Counter 0 
723H 1827 | MSR_UNC_CBO_4_ PERFCTR1 Package Uncore C-Box 4, Performance Counter 1 
728H 1832 |MSR_UNC_CBO_5_PERFEVTSELO Package Uncore C-Box 5, Counter O Event Select MSR 
729H 1833 |MSR_UNC_CBO_5_PERFEVTSEL1 Package Uncore C-Box 5, Counter 1 Event Select MSR 
72AH 1834 | MSR_UNC_CBO_5_PERFCTRO Package Uncore C-Box 5, Performance Counter 0 
72BH 1835 |MSR_UNC_CBO_5_PERFCTR1 Package Uncore C-Box 5, Performance Counter 1 
730H 1840 | MSR_UNC_CBO_6_PERFEVTSELO Package Uncore C-Box 6, Counter O Event Select MSR 
731H 1841 | MSR_UNC_CBO_6_PERFEVTSEL1 Package Uncore C-Box 6, Counter 1 Event Select MSR 
732H 1842 | MSR_UNC_CBO_6_PERFCTRO Package Uncore C-Box 6, Performance Counter O 
733H 1843 | MSR_UNC_CBO_6_PERFCTR1 Package Uncore C-Box 6, Performance Counter 1 
738H 1848 | MSR_UNC_CBO_7_PERFEVTSELO Package Uncore C-Box 7, Counter O Event Select MSR 
739H 1849 | MSR_UNC_CBO_7_PERFEVTSEL1 Package Uncore C-Box 7, Counter 1 Event Select MSR 
73AH 1850 | MSR_UNC_CBO_7_PERFCTRO Package Uncore C-Box 7, Performance Counter 0 
73BH 1851 | MSR_UNC_CBO_7_PERFCTR1 Package Uncore C-Box 7, Performance Counter 1 
€01H 3585 | MSR_UNC_PERF_GLOBAL_CTRL Package Uncore PMU Global Control 

0 Slice 0 select. 

1 Slice 1 select. 

2 Slice 2 select. 

3 Slice 3 select. 

4 Slice 4select. 

18:5 Reserved 

29 Enable all uncore counters. 

30 Enable wake on PMI. 

31 Enable Freezing counter when overflow. 

63:32 Reserved 
€02H | 3586 | MSR_UNC_PERF_GLOBAL_STATUS Package Uncore PMU Main Status 

0 Fixed counter overflowed. 

1 An ARB counter overflowed. 

2 Reserved 

3 A CBox counter overflowed (on any slice). 

63:4 Reserved 
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MSRs Specific to 10th Generation Intel® Core™ Processors 


Table 2-44 lists additional MSRs for 10th generation Intel Core processors with a CPUID 
DisplayFamily_DisplayModel signature values of 06_7DH and 06_7EH. For an MSR listed in Table 2-44 that also 
appears in the model-specific tables of prior generations, Table 2-44 supersede prior generation tables. 


Table 2-44. MSRs Supported by 10th Generation Intel® Core™ Processors Based on Ice Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
33H 51 MSR_TEST_CTRL Core Test Control Register 
28:0 Reserved. 
29 Enable #AC(0) exception for split locked accesses: 
Cause #AC(0) exception for split locked access at all 
CPL irrespective of CRO.AM or EFLAGS.AC. If bits 29 
and 31 are both set, bit 29 takes precedence. 
30 Reserved. 
31 Reserved. 
48H 72 ‘| IA32_SPEC_CTRL Core See Table 2-2. 
49H 73 | IA32_PREDICT_CMD Thread See Table 2-2. 
8CH 140 | IA32_SGXLEPUBKEYHASHO Thread See Table 2-2. 
8DH 141 | 1A32_SGXLEPUBKEYHASH1 Thread See Table 2-2. 
8EH 142 | IA32_SGXLEPUBKEYHASH2 Thread See Table 2-2. 
8FH 143 | IA32_SGXLEPUBKEYHASH3 Thread See Table 2-2. 
AOH 160 | MSR_BIOS_MCU_ERRORCODE Package BIOS MCU ERRORCODE (R/O) 
This MSR indicates if WRMSR 0x79 failed to configure 
PRM memory and gives a hint to debug BIOS. 
15:0 Package Error Codes (R/O) 
30:16 Reserved. 
31 Thread MCU Partial Success (R/O) 
When set to 1, WRMSR 0x79 skipped part of the 
functionality during BIOS. 
ASH 165 | MSR_FIT_BIOS_ERROR Thread FIT BIOS ERROR (R/W) 
Report error codes for debug in case the processor 
failed to parse the Firmware Table in BIOS. 
Can also be used to log BIOS information. 
7:0 Error Codes (R/W) 
Error codes for debug. 
15:8 Entry Type (R/W) 
Failed FIT entry type. 
16 FIT MCU Entry (R/W) 
FIT contains MCU entry. 
62:17 Reserved. 
63 LOCK (R/W) 
When set to 1, writes to this MSR will be skipped. 


Vol.4 2-305 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-44. MSRs Supported by 10th Generation Intel® Core™ Processors Based on Ice Lake Microarchitecture 


Register 
Address 


Hex Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


10BH 267 


IA32_FLUSH_CMD 


Thread 


See Table 2-2. 


151H 337 


1F1H 497 


MSR_BIOS_DONE 


Thread 


BIOS Done (R/WO) 


0 


Thread 


BIOS Done Indication (R/WO) 

Set by BIOS when it finishes programming the 
processor and wants to lock the memory 
configuration from changes by software that is 
running on this thread. 


Writes to the bit will be ignored if EAX[0] is 0. 


Package 


Package BIOS Done Indication (R/O) 


When set to 1, all threads in the package have bit O of 
this MSR set. 


31:2 
MSR_CRASHLOG_CONTROL 


Thread 


Reserved. 


Write Data to a Crash Log Configuration 


0 


CDDIS: CrashDump_Disable 
If set, indicates that Crash Dump is disabled. 


63:1 


Reserved. 


2A0H 672 


MSR_PRMRR_BASE_O 


Core 


Processor Reserved Memory Range Register - 
Physical Base Control Register (R/W) 


2:0 


MEMTYPE: PRMRR BASE Memory Type. 


3 


CONFIGURED: PRMRR BASE Configured. 


11:4 


Reserved. 


51:12 


BASE: PRMRR Base Address. 


63:52 


Reserved. 


30CH 780 


IA32_FIXED_CTR3 


Thread 


Fixed-Function Performance Counter Register 3 (R/W) 


Bit definitions are the same as found in 
1A32_FIXED_CTRO, offset 309H. See Table 2-2. 


329H 809 


MSR_PERF_METRICS 


Thread 


Performance Metrics (R/W) 


Reports metrics directly. Software can check (and/or 
expose to its guests) the availability of 
PERF_METRICS feature using 
IA32_PERF_CAPABILITIES.PERF_METRICS_AVAILABL 
E (bit 15). 


7:0 


Retiring. Percent of utilized slots by uops that 
eventually retire (commit). 


15:8 


Bad Speculation. Percent of wasted slots due to 
incorrect speculation, covering utilized by uops that do 
not retire, or recovery bubbles (unutilized slots). 


23:16 


Frontend Bound. Percent of unutilized slots where 
front-end did not deliver a uop while back-end is 
ready. 


31:24 


Backend Bound. Percent of unutilized slots where a 
uop was not delivered to back-end due to lack of back- 
end resources. 
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Table 2-44. MSRs Supported by 10th Generation Intel® Core™ Processors Based on Ice Lake Microarchitecture 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


63:25 


Reserved. 


3F2H 


541H 


1010 


1345 


MSR_PEBS_DATA_CFG 


Thread 


PEBS Data Configuration (R/w) 


Provides software the capability to select data groups 
of interest and thus reduce the record size in memory 
and record generation latency. Hence, a PEBS record's 
size and layout vary based on the selected groups. 
The MSR also allows software to select LBR depth for 
branch data records. 


Memory Info. 

Setting this bit will capture memory information such 
as the linear address, data source and latency of the 
memory access in the PEBS record. 


GPRs. 


Setting this bit will capture the contents of the 
General Purpose registers in the PEBS record. 


XMMs. 


Setting this bit will capture the contents of the XMM 
registers in the PEBS record. 


LBRs. 


Setting this bit will capture LBR TO, FROM and INFO in 
the PEBS record. 


MSR_CORE_UARCH_CTL 


Core 


Reserved. 


LBR Entries. 


Set the field to the desired number of entries - 1. For 
example, if the LBR_entries field is 0, a single entry 
will be included in the record. To include 32 LBR 
entries, set the LBR_entries field to 31 (Ox1F). To 
ensure all PEBS records are 16-byte aligned, software 
can use LBR_entries that is multiple of 3. 


Core Microarchitecture Control MSR (R/W) 


0 


L1 Scrubbing Enable 
When set to 1, enable L1 scrubbing. 


31:1 


Reserved. 


657H 


1623 


MSR_FAST_UNCORE_MSRS_CTL 


Thread 


Fast WRMSR/RDMSR Control MSR (R/W) 


3:0 


FAST_ACCESS_ENABLE: 


Bit 0: When set to ‘1’, provides a hint for the hardware 
to enable fast access mode for the 
IA32_HWP_REQUEST MSR. 

This bit is sticky and is cleaned by the hardware only 
during reset time. 

This bit is valid only if 
FAST_UNCORE_MSRS_CAPABILITY[0] is set. Setting 
this bit will cause CPUID[6].EAX[1 8] to be set. 


Reserved. 
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Table 2-44. MSRs Supported by 10th Generation Intel® Core™ Processors Based on Ice Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
65€H 1630 | MSR_FAST_UNCORE_MSRS_STATUS Thread Indication of Uncore MSRs, Post Write Activates 
0 Indicates whether the CPU is still in the middle of 
writing [A32_HWP_REQUEST MSR, even after the 
WRMSR instruction has retired. 
A value of 1 indicates the last write of 
IA32_HWP_REQUEST is still ongoing. 
A value of 0 indicates the last write of 
IA32_HWP_REQUEST is visible outside the logical 
processor. 
Software can use the status of this bit to avoid 
overwriting [A32_HWP_REQUEST. 
31:1 Reserved. 
65FH 1631 | MSR_FAST_UNCORE_MSRS_CAPABILITY | Thread Fast WRMSR/RDMSR Enumeration MSR (RO) 
3:0 MSRS_CAPABILITY: 
Bit O: If set to ‘1’, hardware supports the fast access 
mode for the IA32_HWP_REQUEST MSR. 
31:4 Reserved. 
772H 1906 | IA32_HWP_REQUEST_PKG Package See Table 2-2. 
775H 1909 | IA32_PECILHWP_REQUEST_INFO Thread See Table 2-2. 
777H 1911 | IA32_HWP_STATUS Thread See Table 2-2. 
2.17.4 | MSRs Specific to 11th Generation Intel® Core™ Processors based on Tiger Lake 


Microarchitecture 


Table 2-45 lists additional MSRs for 11th generation Intel Core processors with CPUID DisplayFamily_DisplayModel 
signatures of 06_8CH and 06_8DH. For an MSR listed in Table 2-45 that also appears in the model-specific tables 
of prior generations, Table 2-45 supersedes prior generation tables. 


Table 2-45. Additional MSRs Supported by 11th Generation Intel® Core™ Processors 


Based on Tiger Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
AOH 160 | MSR_BIOS_MCU_ERRORCODE Package BIOS MCU ERRORCODE (R/O) 
15:0 Error Codes 
31:16 Reserved 
A7H 167 | MSR_BIOS_DEBUG Thread BIOS DEBUG (R/O) 


30:0 


This MSR indicates if WRMSR 79H failed to configure 
PRM memory and gives a hint to debug BIOS. 


Reserved 


31 


MCU Partial Success 


When set to 1, WRMSR 79H skipped part of the 
functionality during BIOS. 
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Table 2-45. Additional MSRs Supported by 11th Generation Intel® Core™ Processors 
Based on Tiger Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
63:32 Reserved 
CFH 207 | IA32_CORE_CAPABILITIES Package IA32_CR_CORE_CAPABILITIES (R/O) 

This MSR provides an architectural enumeration 
function for model-specific behavior. 

0 STLB_QOS_SUPPORTED 
When set to 1, the STLB QoS feature is supported and 
the STLB QoS MSRs (1A8FH -1A97H) are accessible. 
When set to 0, access to these MSRs will #GP. 

1 Reserved 

2 FUSA_SUPPORTED 

3 RSM_IN_CPLO_ONLY 
When set to 1, the RSM instruction is only allowed in 
CPLO (#GP triggered in any CPL != 0). 
When set to 0, then any CPL may execute the RSM 
instruction. 

4 Reserved 
SPLIT_LOCK_DISABLE_SUPPORTED 
When set to 1, the ability to set MEMORY_CONTROL 
(MSR 33H) bit 29 enables an #AC to be created when 
a split lock is detected. 

6 SNOOP_FILTER_QOS_SUPPORTED 
When set to 1, the Snoop Filter Qos Mask MSRs are 
supported. 
When set to 0, access to these MSRs will #GP. 

31:7 Reserved 

492H | 1170 | IA32_VMX_PROCBASED_CTLS3 Core IA32_VMX_PROCBASED_CTLS3 

This MSR enumerates the allowed 1-settings of the 
third set of processor-based controls. Specifically, VM 
entry allows bit X of the tertiary processor-based VM- 
execution controls to be 1 if and only if bit X of the 
MSR is set to 1. 
If bit X of the MSR is cleared to 0, VM entry fails if 
control X and the “activate tertiary controls” primary 
processor-based VM-execution control are both 1. 

0 LOADIWKEY 
This control determines whether executions of 
LOADIWKEY cause VM exits. 

63:1 Reserved 

601H | 1537 | MSR_VR_CURRENT_CONFIG Package Power Limit 4 (PL4) 

Package-level maximum power limit (in Watts). 
It is a proactive, instantaneous limit. 
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Table 2-45. Additional MSRs Supported by 11th Generation Intel® Core™ Processors 
Based on Tiger Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
12:0 PL4 Value 
PL4 value in 0.125 A increments. This field is locked 
by VR_CURRENT_CONFIG[LOCK]. When the LOCK bit is 
set to 1b, this field becomes Read Only. 
30:13 Reserved 
31 Lock Indication (LOCK) 
This bit will lock the CURRENT_LIMIT settings in this 
register and will also lock this setting. This means that 
once set to 1b, the CURRENT_LIMIT setting and this 
bit become Read Only until the next Warm Reset. 
62:32 Not in use. 
63 Reserved 
981H | 2433 | IA32_TME_CAPABILITY See Table 2-2. 
982H | 2434 | IA32_TME_ACTIVATE See Table 2-2. 
983H | 2435 | IA32_TME_EXCLUDE_MASK See Table 2-2. 
984H | 2436 | IA32_TME_EXCLUDE_BASE See Table 2-2. 
990H | 2448 | IA32_COPY_STATUS' Thread See Table 2-2. 
991H | 2449 | 1A32_IWKEYBACKUP_STATUS! Platform See Table 2-2. 
C82H | 3202 | IA32_L2_QO0S_CFG Core IA32_CR_L2_QOS_CFG 
This MSR provides software an enumeration of the 
parameters that L2 QoS (Intel RDT) support in any 
particular implementation. 
0 CDP_ENABLE 
When set to 1, it will enable the code and data 
prioritization for the L2 CAT/Intel RDT feature. 
When set to O, code and data prioritization is disabled 
for L2 CAT/Intel RDT. See Chapter 17, “Debug, Branch 
Profile, TSC, and Intel® Resource Director Technology 
(Intel? RDT) Features” for further details on CDP. 
31:1 Reserved 
D10OH | 3220 | IA32_L2_QOS_MASK_[0-7] Package IA32_CR_L2_QOS_MASK_[0-7] 


D17H | 3351 


2-310 Vol. 4 


Controls MLC (L2) Intel RDT allocation. For more 
details on CAT/RDT, see Chapter 17, “Debug, Branch 
Profile, TSC, and Intel® Resource Director Technology 
(Intel? RDT) Features”. 
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Table 2-45. Additional MSRs Supported by 11th Generation Intel® Core™ Processors 


Based on Tiger Lake Microarchitecture 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
19:0 WAYS_MASK 
Setting a 1 in this bit X allows threads with CLOS <n> 
(where N is [0-7]) to allocate to way X in the MLC. 
Ones are only allowed to be written to ways that 
physically exist in the MLC (CPUID.4.2:EBX[31:22] will 
indicate this). 
Writing a 1 to a value beyond the highest way or a 
non-contiguous set of 1s will cause a #GP on the 
WRMSR to this MSR. 
31:20 Reserved 
D91H | 3473 | IA32_COPY_LOCAL_TO_PLATFORM'! Thread See Table 2-2. 
D92H | 3474 | IA32_COPY_PLATFORM_TO_LOCAL! Thread See Table 2-2. 
NOTES: 


1. Further details on Key Locker and usage of this MSR can be found here: 
https://software.intel.com/content/www/us/en/develop/download/intel-key-locker-specification.html. 


2.17.5 


MSRs Specific to Intel? Xeon® Processor Scalable Family 


Intel® Xeon® Processor Scalable Family (CPUID DisplayFamily_DisplayModel = 06_55H) support the MSRs listed in 


Table 2-46. 


Table 2-46. MSRs Supported by Intel® Xeon® Processor Scalable Family with DisplayFamily_DisplayModel 06_55H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
3AH 58 IA32_FEATURE_CONTROL Thread Control Features in Intel 64 Processor (R/W) 
See Table 2-2. 
0 Lock (R/WL) 
1 Enable VMX Inside SMX Operation (R/WL) 
2 Enable VMX Outside SMX Operation (R/WL) 
14:8 SENTER Local Functions Enables (R/WL) 
15 SENTER Global Functions Enable (R/WL) 
18 SGX Global Functions Enable (R/WL) 
20 LMCE_ENABLED (R/WL) 
63:21 Reserved 
4€H 78 MSR_PPIN_CTL Package Protected Processor Inventory Number Enable Control 
(R/W) 
0 LockOut (R/WO) 
See Table 2-26. 
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Table 2-46. MSRs Supported by Intel® Xeon® Processor Scalable Family with DisplayFamily_DisplayModel 06_55H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
1 Enable_PPIN (R/w) 
See Table 2-26. 
63:2 Reserved 
4FH 79 MSR_PPIN Package Protected Processor Inventory Number (R/O) 
63:0 Protected Processor Inventory Number (R/O) 
See Table 2-26. 
CEH 206 | MSR_PLATFORM_INFO Package Platform Information 
Contains power management and other model specific 
features enumeration. See http://biosbits.org. 
7:0 Reserved 
15:8 Package Maximum Non-Turbo Ratio (R/O) 
See Table 2-26. 
22:16 Reserved. 
23 Package PPIN_CAP (R/O) 
See Table 2-26. 
27:24 Reserved 
28 Package Programmable Ratio Limit for Turbo Mode (R/O) 
See Table 2-26. 
29 Package Programmable TDP Limit for Turbo Mode (R/O) 
See Table 2-26. 
30 Package Programmable TJ] OFFSET (R/O) 
See Table 2-26. 
39:31 Reserved 
47:40 Package Maximum Efficiency Ratio (R/O) 
See Table 2-26. 
63:48 Reserved 
E2H 226 =| MSR_PKG_CST_CONFIG_CONTROL Core C-State Configuration Control (R/W) 
Note: C-state values are processor specific C-state 
code names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 
See http://biosbits.org. 
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Table 2-46. MSRs Supported by Intel® Xeon® Processor Scalable Family with DisplayFamily_DisplayModel 06_55H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 

2:0 Package C-State Limit (R/W) 
Specifies the lowest processor-specific C-state code 
name (consuming the least power) for the package. 
The default is set as factory-configured package C- 
State limit. 
The following C-state code name encodings are 
supported: 
000b: CO/C1 (no package C-state support) 
001b: C2 
010b: C6 (non-retention) 
011b: C6 (retention) 
111b: No Package C state limits. All C states supported 
by the processor are available. 

9:3 Reserved 

10 I/O MWAIT Redirection Enable (R/W) 

14:11 Reserved 

15 CFG Lock (R/WO) 

16 Automatic C-State Conversion Enable (R/W) 
If 1, the processor will convert HALT or MWAT(C1) to 
MWAIT(C6). 

24:17 Reserved 

25 C3 State Auto Demotion Enable (R/W) 

26 C1 State Auto Demotion Enable (R/W) 

27 Enable C3 Undemotion (R/W) 

28 Enable C1 Undemotion (R/W) 

29 Package C State Demotion Enable (R/W) 

30 Package C State UnDemotion Enable (R/W) 

63:31 Reserved 

179H 377 | IA32_MCG_CAP Thread Global Machine Check Capability (R/O) 

7:0 Count 

8 MCG_CTL_P 

9 MCG_EXT_P 

10 MCP_CMCI_P 

11 MCG_TES_P 

15:12 Reserved 

23:16 MCG_EXT_CNT 

24 MCG_SER_P 

25 MCG_EM_P 

26 MCG_ELOG_P 

63:27 Reserved 
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17DH 381 | MSR_SMM_MCA_CAP THREAD Enhanced SMM Capabilities (SMM-RO) 

Reports SMM capability Enhancement. Accessible only 
while in SMM. 

57:0 Reserved 

58 SMM_Code_Access_Chk (SMM-RO) 
If set to 1 indicates that the SMM code access 
restriction is supported and a host-space interface is 
available to SMM handler. 

59 Long_Flow_Indication (SMM-RO) 
If set to 1 indicates that the SMM long flow indicator is 
supported and a host-space interface is available to 
SMM handler. 

63:60 Reserved 

19CH 412 | 1IA32_THERM_STATUS Core Thermal Monitor Status (R/W) 

See Table 2-2. 

0 Thermal Status (RO) 
See Table 2-2. 

1 Thermal Status Log (R/WCO) 
See Table 2-2. 

2 PROTCHOT # or FORCEPR# Status (RO) 
See Table 2-2. 

3 PROTCHOT # or FORCEPR# Log (R/WCO) 
See Table 2-2. 

4 Critical Temperature Status (RO) 
See Table 2-2. 

5 Critical Temperature Status Log (R/WCO) 
See Table 2-2. 

6 Thermal Threshold #1 Status (RO) 
See Table 2-2. 

7 Thermal Threshold #1 Log (R/WCO) 
See Table 2-2. 

8 Thermal Threshold #2 Status (RO) 
See Table 2-2. 

9 Thermal Threshold #2 Log (R/WCO) 
See Table 2-2. 

10 Power Limitation Status (RO) 
See Table 2-2. 

11 Power Limitation Log (R/WCO) 
See Table 2-2. 
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12 Current Limit Status (RO) 
See Table 2-2. 

13 Current Limit Log (R/WCO) 
See Table 2-2. 

14 Cross Domain Limit Status (RO) 
See Table 2-2. 

15 Cross Domain Limit Log (R/WCO) 
See Table 2-2. 

22:16 Digital Readout (RO) 
See Table 2-2. 

26:23 Reserved 

30:27 Resolution in Degrees Celsius (RO) 
See Table 2-2. 

31 Reading Valid (RO) 
See Table 2-2. 

63:32 Reserved 

1A2H 418 | MSR_TEMPERATURE_TARGET Package Temperature Target 

15:0 Reserved 

23:16 Temperature Target (RO) 
See Table 2-26. 

27:24 TCC Activation Offset (R/W) 
See Table 2-26. 

63:28 Reserved 

1ADH 429 | MSR_TURBO_RATIO_LIMIT Package This register defines the ratio limits. RATIO[O:7] must 
be populated in ascending order. RATIO[i+1] must be 
less than or equal to RATIO[i]. Entries with RATIO[i] will 
be ignored. If any of the rules above are broken, the 
configuration is silently rejected. If the programmed 
ratio is: 
« Above the fused ratio for that core count, it will be 
clipped to the fuse limits (assuming !OC). 

* Below the min supported ratio, it will be clipped. 

7:0 RATIO_O 
Defines ratio limits. 

15:8 RATIO_1 
Defines ratio limits. 

23:16 RATIO_2 
Defines ratio limits. 

31:24 RATIO_3 
Defines ratio limits. 


Vol.4 2-315 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-46. MSRs Supported by Intel® Xeon® Processor Scalable Family with DisplayFamily_DisplayModel 06_55H 


Register 
Address Register Name / Bit Fields Scope Bit Description 


Hex Dec 


39:32 RATIO_4 
Defines ratio limits. 


47:40 RATIO_5 
Defines ratio limits. 


55:48 RATIO_6 
Defines ratio limits. 


63:56 RATIO_7 
Defines ratio limits. 


1AEH 430 |MSR_TURBO_RATIO_LIMIT_CORES Package This register defines the active core ranges for each 
frequency point. NUMCORE[0:7] must be populated in 
ascending order. NUMCORE[i+1] must be greater than 
NUMCORE[i]. Entries with NUMCORE[i] == 0 will be 
ignored. The last valid entry must have NUMCORE >= 
the number of cores in the SKU. If any of the rules 
above are broken, the configuration is silently rejected. 


7:0 NUMCORE_O 


Defines the active core ranges for each frequency 
point. 


15:8 NUMCORE_1 


Defines the active core ranges for each frequency 
point. 


23:16 NUMCORE_2 


Defines the active core ranges for each frequency 
point. 


31:24 NUMCORE_3 


Defines the active core ranges for each frequency 
point. 


39:32 NUMCORE_4 

Defines the active core ranges for each frequency 
point. 

47:40 NUMCORE_5 

Defines the active core ranges for each frequency 
point. 

55:48 NUMCORE_6 


Defines the active core ranges for each frequency 
point. 


63:56 NUMCORE_7 


Defines the active core ranges for each frequency 
point. 


280H 640 | IA32_MCO_CTL2 Core See Table 2-2. 


281H 641 | IA32_MC1_CTL2 Core See Table 2-2. 


282H 642 | IA32_MC2_CTL2 Core See Table 2-2. 


283H 643 | IA32_MC3_CTL2 Core See Table 2-2. 
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284H 644 | IA32_MC4_CTL2 Package See Table 2-2. 
285H 645 | IA32_MC5_CTL2 Package See Table 2-2. 
286H 646 | IA32_MC6_CTL2 Package See Table 2-2. 
287H 647 | IA32_MC7_CTL2 Package See Table 2-2. 
288H 648 | IA32_MC8_CTL2 Package See Table 2-2. 
289H 649 | IA32_MC9_CTL2 Package See Table 2-2. 
28AH 650 | IA32_MC10_CTL2 Package See Table 2-2. 
28BH 651 | IA32_MC11_CTL2 Package See Table 2-2. 
28CH 652 | IA32_MC12_CTL2 Package See Table 2-2. 
28DH 653 | IA32_MC13_CTL2 Package See Table 2-2. 
28EH 654 | IA32_MC14_CTL2 Package See Table 2-2. 
28FH 655 | IA32_MC15_CTL2 Package See Table 2-2. 
290H 656 | IA32_MC16_CTL2 Package See Table 2-2. 
291H 657 | IA32_MC17_CTL2 Package See Table 2-2. 
292H 658 | IA32_MC18_CTL2 Package See Table 2-2. 
293H 659 | IA32_MC19_CTL2 Package See Table 2-2. 
400H | 1024 | IA32_MCO_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
401H | 1025 | 1A32.MCO_STATUS Core Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 
Bank MCO reports MC errors from the IFU module. 
402H | 1026 | IA32_MCO_ADDR Core 
403H | 1027 | IA32_MCO_MISC Core 
404H | 1028 | IA32_MC1_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
405H | 1029 | 1A32_MC1_STATUS Gore Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Bank MC1 reports MC errors from the DCU module. 
406H | 1030 | IA32_MC1_ADDR Core 
407H | 1031 | 1A32_MC1_MISC Core 
408H | 1032 | IA32_MC2_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
409H | 1033 | 1A32_MC2_ STATUS Core Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 
Bank MC2 reports MC errors from the DTLB module. 
40AH | 1034 | IA32_MC2_ADDR Core 
40BH | 1035 | IA32_MC2_MISC Core 
40CH | 1036 | IA32_MC3_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
40DH | 1037 | 1A32_MC3. STATUS Core Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 
Bank MC3 reports MC errors from the MLC module. 
40EH | 1038 | IA32_MC3_ADDR Core 
40FH | 1039 | IA32_MC3_MISC Core 
410H | 1040 | IA32_MC4_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
411H | 1041 | 1A32_MC4_ STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Bank MC4 reports MC errors from the PCU module. 
412H | 1042 | IA32_MC4_ADDR Package 
413H | 1043 | IA32_MC4_MISC Package 
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414H | 1044 | IA32_MC5_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
415H | 1045 | 1A32_MC5. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC5 reports MC errors from a link interconnect 
416H | 1046 | 1A32_MC5_ADDR Package maadiile: 
417H | 1047 | 1A32_MC5_MISC Package 
418H | 1048 | IA32_MC6_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
419H | 1049 |1A32_MC6_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC6 reports MC errors from the integrated I/O 
41AH | 1050 | 1IA32_MC6_ADDR Package mance: 
41BH | 1051 | 1A32_MC6_MISC Package 
41CH 1052 | IA32_MC7_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
41DH | 1053 | 1A32_MC7_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC7 reports MC errors from the M2M 0. 
41€H | 1054 | IA32_MC7_ADDR Package 
41FH 1055 | IA32_MC7_MISC Package 
420H | 1056 | IA32_MC8_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
421H | 1057 | 1A32.MC8_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Bank MC8 reports MC errors from the M2M 1. 
422H | 1058 | IA32_MC8_ADDR Package 
423H | 1059 | 1IA32_MC8_MISC Package 
424H | 1060 | IA32_MC9_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
425H | 1061 | 1A32_MC9_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 - MC11 report MC errors from the CHA 
426H | 1062 | IA32_MC9_ADDR Package 
427H | 1063 | IA32_MC9_MISC Package 
428H | 1064 | IA32_MC10_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
429H | 1065 | 1A32_MC10.STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 - MC11 report MC errors from the CHA. 
42AH | 1066 | IA32_MC10_ADDR Package 
42BH | 1067 | IA32_MC10_MISC Package 
42CH 1068 | IA32_MC11_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
42DH | 1069 | 1A32_MC11_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC9 - MC11 report MC errors from the CHA. 
42EH 1070 | IA32_MC11_ADDR Package 
42FH 1071 | IA32_MC11_MISC Package 
430H | 1072 | IA32_MC12_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
431H | 1073 | 1A32.MC12.STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC12 report MC errors from each channel of a 
432H | 1074 | 1IA32_MC12_ADDR Package laeinferconneckaeile: 
433H | 1075 | 1A32_MC12_MISC Package 
434H | 1076 | 1IA32_MC13_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
435H | 1077 | 1A32_MC13. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 

Banks MC13 through MC 18 report MC errors from the 
436H | 1078 | 1A32_MC13_ADDR Package integrated memory controllers. 
437H | 1079 | 1A32_MC13_MISC Package 
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438H | 1080 | IA32_MC14_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
439H | 1081 | 1A32_MC14. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 
Banks MC13 through MC 18 report MC errors from the 
43AH 1082 | |A32_MC14_ADDR Package integrated memory controllers. 
43BH | 1083 | IA32_MC14_MISC Package 
43CH | 1084 | IA32_MC15_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
430H | 1085 | 1A32_MC15_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Banks MC13 through MC 18 report MC errors from the 
43H 1086 | IA32_MC15_ADDR Package integrated memory controllers. 
43FH | 1087 | IA32_MC15_MISC Package 
440H | 1088 | IA32_MC16_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
441H | 1089 | 1A32_MC16. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 
Banks MC13 through MC 18 report MC errors from the 
442H | 1090 | IA32_MC16_ADDR Package integrated memory controllers 
443H | 1091 | IA32_MC16_MISC Package 
444H | 1092 | IA32_MC17_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
445H | 1093 | 1A32_MC17_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Banks MC13 through MC 18 report MC errors from the 
446H 1094 | IA32_MC17_ADDR Package integrated memory controllers. 
447H | 1095 | 1IA32_MC17_MISC Package 
448H | 1096 | IA32_MC18_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
449H | 1097 | 1A32.MC18_STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.". 
Banks MC13 through MC 18 report MC errors from the 
44AH 1098 | |A32_MC18_ADDR Package integrated memory controllers. 
44BH | 1099 | IA32_MC18_ MISC Package 
44CH | 1100 | IA32_MC19_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs” through 
44DH | 1101 | 1A32.MC19. STATUS Package Section 15.3.2.4, “IA32_MCi_MISC MSRs.”. 
Bank MC19 reports MC errors from a link interconnect 
44EH | 1102 | IA32_MC19_ADDR Package modula, 
44FH | 1103 | IA32_MC19_MISC Package 
606H | 1542 | MSR_RAPL_POWER_UNIT Package Unit Multipliers Used in RAPL Interfaces (R/O) 
3:0 Package Power Units 
See Section 14.10.1, “RAPL Interfaces.” 
7:4 Package Reserved 
12:8 Package Energy Status Units 
Energy related information (in Joules) is based on the 
multiplier, 1/2*ESU; where ESU is an unsigned integer 
represented by bits 12:8. Default value is OEH (or 61 
micro-joules). 
15:13 Package Reserved 
19:16 Package Time Units 
See Section 14.10.1, “RAPL Interfaces.” 
63:20 Reserved 
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618H 1560 | MSR_DRAM_POWER_LIMIT Package DRAM RAPL Power Limit Control (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 


619H | 1561 | MSR_DRAM_ENERGY_STATUS Package DRAM Energy Status (R/O) 
Energy consumed by DRAM devices. 


31:0 Energy in 15.3 micro-joules. Requires BIOS 
configuration to enable DRAM RAPL mode 0 (Direct 
VR). 


63:32 Reserved 


61BH | 1563 | MSR_DRAM_PERF_STATUS Package DRAM Performance Throttling Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 


61CH 1564 | MSR_DRAM_POWER_INFO Package DRAM RAPL Parameters (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 


620H | 1568 ) MSR UNCORE_RATIO_LIMIT Package Uncore Ratio Limit (R/W) 


Out of reset, the min_ratio and max_ratio fields 
represent the widest possible range of uncore 
frequencies. Writing to these fields allows software to 
control the minimum and the maximum frequency that 
hardware will select. 


63:15 Reserved 


14:8 MIN_RATIO 


Writing to this field controls the minimum possible ratio 
of the LLC/Ring. 


Reserved 


6:0 MAX_RATIO 
This field is used to limit the max ratio of the LLC/Ring. 


639H 1593 | MSR_PPO_ENERGY_STATUS Package Reserved (R/O) 
Reads return 0. 


C8DH | 3213 | IA32_QM_EVTSEL THREAD Monitoring Event Select Register (R/W) 
If CPUID.(EAX=07H, ECX=0):EBX.RDT-M[bit 12] = 1. 


7:0 EventID (RW) 

Event encoding: 

0x00: No monitoring. 

0x01: L3 occupancy monitoring. 

OxO2: Total memory bandwidth monitoring. 
0x03: Local memory bandwidth monitoring. 
All other encoding reserved. 


31:8 Reserved 


41:32 RMID (RW) 


63:42 Reserved 


C8FH 3215 | IA32_PQR_ASSOC THREAD Resource Association Register (R/W) 
9:0 RMID 
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31:10 Reserved 
51:32 COS (R/W) 
63:52 Reserved 
C9OH | 3216 | IA32_L3_QO0S_MASK_O Package L3 Class Of Service Mask - COS 0 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=0. 
0:19 CBM: Bit vector of available L3 ways for COS 0 
enforcement. 
63:20 Reserved 
C91H | 3217 | 1IA32_L3_QO0S_MASK_1 Package L3 Class Of Service Mask - COS 1 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=1. 
0:19 CBM: Bit vector of available L3 ways for COS 1 
enforcement. 
63:20 Reserved 
C92H | 3218 | IA32_L3_QOS_MASK_2 Package L3 Class Of Service Mask - COS 2 (R/W) 
If CPUID.(EAX=1 0H, ECX=1):EDX.COS_MAX[15:0] >=2. 
0:19 CBM: Bit vector of available L3 ways for COS 2 
enforcement. 
63:20 Reserved 
C93H | 3219 | IA32_L3_QOS_MASK_3 Package L3 Class Of Service Mask - COS 3 (R/W). 
If CPUID.(EAX=1 0H, ECX=1):EDX.COS_MAX[15:0] >=3. 
0:19 CBM: Bit vector of available L3 ways for COS 3 
enforcement. 
63:20 Reserved 
C94H | 3220 | IA32_L3_Q0S_MASK_4 Package L3 Class Of Service Mask - COS 4 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=4. 
0:19 CBM: Bit vector of available L3 ways for COS 4 
enforcement. 
63:20 Reserved 
C95H | 3221 | IA32_L3_QOS_MASK_5 Package L3 Class Of Service Mask - COS 5 (R/W) 
If CPUID.(EAX=1 0H, ECX=1):EDX.COS_MAX[15:0] >=5. 
0:19 CBM: Bit vector of available L3 ways for COS 5 
enforcement. 
63:20 Reserved 
C96H | 3222 | IA32_L3_QOS_MASK_6 Package L3 Class Of Service Mask - COS 6 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=6. 
0:19 CBM: Bit vector of available L3 ways for COS 6 
enforcement. 
63:20 Reserved 
C97H | 3223 | IA32_L3_QOS_MASK_7 Package L3 Class Of Service Mask - COS 7 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=7. 
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0:19 CBM: Bit vector of available L3 ways for COS 7 
enforcement. 
63:20 Reserved 
C98H 3224 | IA32_L3_Q0S_MASK_8 Package L3 Class Of Service Mask - COS 8 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=8. 
0:19 CBM: Bit vector of available L3 ways for COS 8 
enforcement. 
63:20 Reserved 
C99H 3225 | IA32_L3_Q0S_MASK_9 Package L3 Class Of Service Mask - COS 9 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] >=9. 
0:19 CBM: Bit vector of available L3 ways for COS 9 
enforcement. 
63:20 Reserved 
C9AH | 3226 | IA32_L3_QOS_MASK_10 Package L3 Class Of Service Mask - COS 10 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] 
>=10. 
0:19 CBM: Bit vector of available L3 ways for COS 10 
enforcement. 
63:20 Reserved 
C9SBH 3227 | IA32_L3_QOS_MASK_11 Package L3 Class Of Service Mask - COS 11 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] 
>=11. 
0:19 CBM: Bit vector of available L3 ways for COS 11 
enforcement. 
63:20 Reserved 
C9SCH 3228 | IA32_L3_QOS_MASK_12 Package L3 Class Of Service Mask - COS 12 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] 
>=12. 
0:19 CBM: Bit vector of available L3 ways for COS 12 
enforcement. 
63:20 Reserved 
C9DH | 3229 | IA32_L3_Q0S_MASK_13 Package L3 Class Of Service Mask - COS 13 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] 
>=13. 
0:19 CBM: Bit vector of available L3 ways for COS 13 
enforcement. 
63:20 Reserved 
C9SEH 3230 | IA32_L3_QOS_MASK_14 Package L3 Class Of Service Mask - COS 14 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] 
>=14. 
0:19 CBM: Bit vector of available L3 ways for COS 14 
enforcement. 
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63:20 Reserved 
C9FH | 3231 | IA32_L3_QOS_MASK_15 Package L3 Class Of Service Mask - COS 15 (R/W) 
If CPUID.(EAX=10H, ECX=1):EDX.COS_MAX[15:0] 
>=15. 
0:19 CBM: Bit vector of available L3 ways for COS 15 
enforcement. 
63:20 Reserved 
2.17.6 MSRs Specific to 3rd Generation Intel® Xeon® Processor Scalable Family based on Ice 


Lake Microarchitecture 


The 3rd generation Intel® Xeon® Processor Scalable Family based on Ice Lake microarchitecture (CPUID 
DisplayFamily_DisplayModel signatures of 06_6AH and 06_6CH) support the MSRs listed in Table 2-47. 


Table 2-47. MSRs Supported by 3rd Generation Intel® Xeon® Processor Scalable Family with 
DisplayFamily_DisplayModel Signatures of O6_6AH and 06_6CH 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
612H 1554 | MSR_PACKAGE_ENERGY_TIME_STATUS | Package Package energy consumed by the entire CPU (R/W) 
31:0 Total amount of energy consumed since last reset. 
63:32 Total time elapsed when the energy was last updated. 
This is a monotonic increment counter with auto wrap 
back to zero after overflow. Unit is 10ns. 
618H | 1560 | MSR_DRAM_POWER_LIMIT Package Allows software to set power limits for the DRAM 


domain and measurement attributes associated with 
each limit. 


14:0 DRAM_PP_PWR_LIM: 
Power Limit[0] for DDR domain. Units = Watts, Format 
= 11.3, Resolution = 0.125W, Range = 0-2047.875W. 
15 PWR_LIM_CTRL_EN: 
Power Limit[0] enable bit for DDR domain. 
16 Reserved 
23:17 CTRL_TIME_WIN: 
Power Limit[O] time window Y value, for DDR domain. 
Actual time_window for RAPL is: 
(1/1024 seconds) * (1+(x/4)) * (27y) 
62:24 Reserved 
63 PP_PWR_LIM_LOCK: 


bit will typically be set by BIOS during boot. 


When set, this entire register becomes read-only. This 
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15 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
619H | 1561 | MSR_DRAM_ENERGY_STATUS Package DRAM Energy Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain." 
31:0 Energy in 15.3 micro-joules. Requires BIOS 
configuration to enable DRAM RAPL mode 0 (Direct 
VR). 
63:32 Reserved 
61BH | 1563 | MSR_DRAM_PERF_STATUS Package DRAM Performance Throttling Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain." 
61CH 1564 | MSR_DRAM_POWER_INFO Package DRAM Power Parameters (R/W) 


Spec DRAM Power (DRAM_TDP): 

The Spec power allowed for DRAM. The TDP setting is 
typical (not guaranteed). 

The units for this value are defined in 
MSR_DRAM_POWER_INFO_UNIT[PWR_UNIT]. 


Reserved 


30:16 


31 


Minimal DRAM Power (DRAM_MIN_PWR): 

The minimal power setting allowed for DRAM. Lower 
values will be clamped to this value. The minimum 
setting is typical (not guaranteed). 

The units for this value are defined in 
MSR_DRAM_POWER_INFO_UNIT[PWR_UNIT]. 


Reserved 


46:32 


47 


Maximal Package Power (DRAM_MAX_PWR): 

The maximal power setting allowed for DRAM. Higher 
values will be clamped to this value. The maximum 
setting is typical (not guaranteed). 

The units for this value are defined in 
MSR_DRAM_POWER_INFO_UNIT[PWR_UNIT]. 


Reserved 


54:48 


Maximal Time Window (DRAM_MAX_WIN): 

The maximal time window allowed for the DRAM. 
Higher values will be clamped to this value. 

x = PKG_MAX_WIN[54:53] 

y = PKG_MAX_WIN[52:48] 

The timing interval window is Floating Point number 
given by 1.x *power(2,y). 


The unit of measurement is defined in 
MSR_DRAM_POWER_INFO_UNIT[TIME_UNIT]. 


62:55 


Reserved 
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63 LOCK: 
Lock bit to lock the register. 

981H | 2433 | IA32_TME_CAPABILITY See Table 2-2. 
982H | 2434 | IA32_TME_ACTIVATE See Table 2-2. 
983H | 2435 | IA32_TME_EXCLUDE_MASK See Table 2-2. 
984H | 2436 | IA32_TME_EXCLUDE_BASE See Table 2-2. 


2.18 MSRS IN INTEL® XEON PHI™ PROCESSOR 3200/5200/7200 SERIES AND 
INTEL® XEON PHI™ PROCESSOR 7215/7285/7295 SERIES 


Intel® Xeon Phi™ processor 3200, 5200, 7200 series, with CPUID DisplayFamily_DisplayModel signature 06_57H, 
supports the MSR interfaces listed in Table 2-48. These processors are based on the Knights Landing microarchi- 
tecture. Intel® Xeon Phi™ processor 7215, 7285, 7295 series, with CPUID DisplayFamily_DisplayModel signature 
06_85H, supports the MSR interfaces listed in Table 2-48 and Table 2-49. These processors are based on the 
Knights Mill microarchitecture. Some MSRs are shared between a pair of processor cores, the scope is marked as 
module. 


Table 2-48. Selected MSRs Supported by Intel® Xeon Phi™ Processors with 
DisplayFamily_DisplayModel Signatures 06_57H and 06_85H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
OH 0 IA32_P5_MC_ADDR Module See Section 2.23, “MSRs in Pentium Processors.” 
1H 1 IA32_P5_MC_TYPE Module See Section 2.23, “MSRs in Pentium Processors.” 
6H 6 IA32_MONITOR_FILTER_SIZE Thread See Section 8.10.5, “Monitor/Mwait Address Range 
Determination.” See Table 2-2. 
10H 16 IA32_TIME_STAMP_COUNTER Thread See Section 17.17, “Time-Stamp Counter,” and see 
Table 2-2. 
17H 23 IA32_PLATFORM_ID Package Platform ID (R) 
See Table 2-2. 
1BH 27 IA32_APIC_BASE Thread See Section 10.4.4, “Local APIC Status and Location,” 
and Table 2-2. 
34H 52 MSR_SMI_COUNT Thread SMI Counter (R/O) 
31:0 SMI Count (R/O) 
63:32 Reserved 
3AH 58 IA32_FEATURE_CONTROL Thread Control Features in Intel 64Processor (R/W) 
See Table 2-2. 
0 Lock (R/WL) 
1 Reserved 
2 Enable VMX outside SMX operation (R/WL) 
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Hex 


Dec 


Register Name / Bit Fields 


Scope 


Bit Description 


3BH 


59 


IA32_TSC_ADJUST 


THREAD 


Per-Logical-Processor TSC ADJUST (R/W) 
See Table 2-2. 


4€H 


78 


MSR_PPIN_CTL 


Package 


Protected Processor Inventory Number Enable Control 
(R/W) 


LockOut (R/WO) 
See Table 2-26. 


Enable_PPIN (R/W) 
See Table 2-26. 


63:2 


Reserved 


4FH 


79 


MSR_PPIN 


Package 


Protected Processor Inventory Number (R/O) 


63:0 


Protected Processor Inventory Number (R/O) 


A unique value within a given CPUID 
family/model/stepping signature that a privileged 
inventory initialization agent can access to identify each 
physical processor, when access to MSR_PPIN is 
enabled. Access to MSR_PPIN is permitted only if 
MSR_PPIN_CTL[bits 1:0] = ‘10b’. 


79H 


121 


IA32_BlOS_UPDT_TRIG 


Core 


BIOS Update Trigger Register (W) 
See Table 2-2. 


8BH 


139 


1A32_BlOS_SIGN_ID 


THREAD 


BIOS Update Signature ID (RO) 
See Table 2-2. 


C1H 


193 


IA32_PMCO 


THREAD 


Performance Counter Register 
See Table 2-2. 


C2H 


194 


IA32_PMC1 


THREAD 


Performance Counter Register 
See Table 2-2. 


CEH 


206 


MSR_PLATFORM_INFO 


7:0 


Package 


Platform Information 


Contains power management and other model specific 
features enumeration. See http://biosbits.org. 


Reserved 


15:8 


Package 


Maximum Non-Turbo Ratio (R/O) 


This is the ratio of the frequency that invariant TSC runs 
at. Frequency = ratio * 100 MHz. 


27:16 


Reserved 


28 


Package 


Programmable Ratio Limit for Turbo Mode (R/O) 

When set to 1, indicates that Programmable Ratio Limit 
for Turbo mode is enabled. When set to 0, indicates 
Programmable Ratio Limit for Turbo mode is disabled. 


29 


Package 


Programmable TDP Limit for Turbo Mode (R/O) 


When set to 1, indicates that TDP Limit for Turbo mode 
is programmable. When set to O, indicates TDP Limit for 
Turbo mode is not programmable. 
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39:30 Reserved 
47:40 Package Maximum Efficiency Ratio (R/O) 
This is the minimum ratio (maximum efficiency) that the 
processor can operate, in units of 10OMHz. 
63:48 Reserved 
E2H 226 | MSR_PKG_CST_CONFIG_CONTROL Package C-State Configuration Control (R/W) 


2:0 


Package C-State Limit (R/W) 


Specifies the lowest C-state for the package. This 
feature does not limit the processor core C-state. The 
power-on default value from bit[2:0] of this register 
reports the deepest package C-state the processor is 
capable to support when manufactured. It is 
recommended that BIOS always read the power-on 
default value reported from this bit field to determine 
the supported deepest C-state on the processor and 
leave it as default without changing it. 


000b - CO/C1 (No package C-state support) 
001b - C2 

010b - C6 (non retention)* 

011b - C6 (Retention)* 

100b - Reserved 

101b - Reserved 

110b - Reserved 


111b - No package C-state limit. All C-States supported 
by the processor are available. 


Note: C6 retention mode provides more power saving 
than C6 non-retention mode. Limiting the package to C6 
non retention mode does prevent the 
MSR_PKG_C6_RESIDENCY counter (MSR 3F9h) from 
being incremented. 


9:3 Reserved 

10 I/O MWAIT Redirection Enable (R/W) 
When set, will map IO_read instructions sent to IO 
registers at MSR_PMG_IO_CAPTURE_BASE[15:0] to 
MWAIT instructions. 

14:11 Reserved 

15 CFG Lock (RO) 
When set, locks bits [15:0] of this register for further 
writes until the next reset occurs. 

25 Reserved 

26 C1 State Auto Demotion Enable (R/W) 


When set, the processor will conditionally demote 
C3/C6/C7 requests to C1 based on uncore auto-demote 
information. 
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Register Name / Bit Fields 


Scope 


Bit Description 


27 


Reserved 


28 


C1 State Auto Undemotion Enable (R/W) 
When set, enables Undemotion from Demoted C1. 


29 


PKG C-State Auto Demotion Enable (R/W) 
When set, enables Package C state demotion. 


63:30 


Reserved 


E4H 


228 


MSR_PMG_IO_CAPTURE_BASE 


Tile 


Power Management IO Capture Base (R/W) 


15:0 


LVL_2 Base Address (R/W) 

Microcode will compare |0-read zone to this base 
address to determine if an MWAIT(C2/3/4) needs to be 
issued instead of the lO-read. Should be programmed to 
the chipset Plevel_2 IO address. 


22:16 


C-State Range (R/W) 


The 10-port block size in which lO-redirection will be 
executed (0-127). Should be programmed based on the 
number of LVLx registers existing in the chipset. 


63:23 


Reserved 


€7H 


231 


IA32_MPERF 


Thread 


Maximum Performance Frequency Clock Count (RW) 
See Table 2-2. 


€8H 


232 


IA32_APERF 


Thread 


Actual Performance Frequency Clock Count (RW) 
See Table 2-2. 


FEH 


254 


1A32_MTRRCAP 


Core 


Memory Type Range Register (R) 
See Table 2-2. 


13CH 


52 


MSR_FEATURE_CONFIG 


Core 


AES Configuration (RW-L) 


Privileged post-BlOS agent must provide a #GP handler 
to handle unsuccessful read of this MSR. 


1:0 


AES Configuration (RW-L) 

Upon a successful read of this MSR, the configuration of 
AES instruction set availability is as follows: 

11b: AES instructions are not available until next RESET. 
Otherwise, AES instructions are available. 

Note, the AES instruction set is not available if read is 
unsuccessful. If the configuration is not 01b, AES 
instructions can be mis-configured if a privileged agent 
unintentionally writes 11b. 


63:2 


Reserved 


140H 


320 


MISC_FEATURE_ENABLES 


Thread 


MISC_FEATURE_ENABLES 


0 


Reserved 
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1 User Mode MONITOR and MWAIT (R/W) 
If set to 1, the MONITOR and MWAIT instructions do not 
cause invalid-opcode exceptions when executed with 
CPL > 0 or in virtual-8086 mode. If MWAIT is executed 
when CPL > 0 or in virtual-8086 mode, and if EAX 
indicates a C-state other than CO or C1, the instruction 
operates as if EAX indicated the C-state C1. 
63:2 Reserved 
174H 372 | IA32_SYSENTER_CS Thread See Table 2-2. 
175H 373 | IA32_SYSENTER_ESP Thread See Table 2-2. 
176H 374 | IA32_SYSENTER_EIP Thread See Table 2-2. 
179H 377 | 1A32_MCG_CAP Thread See Table 2-2. 
17AH 378 | IA32_MCG_STATUS Thread See Table 2-2. 
17DH 381 | MSR_SMM_MCA_CAP Thread Enhanced SMM Capabilities (SMM-RO) 
Reports SMM capability Enhancement. Accessible only 
while in SMM. 
31:0 Bank Support (SMM-RO) 
One bit per MCA bank. If the bit is set, that bank 
supports Enhanced MCA (Default all 0; does not support 
EMCA). 
55:32 Reserved 
56 Targeted SMI (SMM-RO) 
Set if targeted SMI is supported. 
57 SMM_CPU_SVRSTR (SMM-RO) 
Set if SMM SRAM save/restore feature is supported. 
58 SMM_CODE_ACCESS_CHK (SMM-RO) 
Set if SMM code access check feature is supported. 
59 Long_Flow_Indication (SMM-RO) 
If set to 1, indicates that the SMM long flow indicator is 
supported and a host-space interface available to SMM 
handler. 
63:60 Reserved 
186H 390 ‘| IA32_PERFEVTSELO Thread Performance Monitoring Event Select Register (R/W) 
See Table 2-2. 
7:0 Event Select 
15:8 UMask 
16 USR 
17 OS 
18 Edge 
19 PC 
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20 INT 
21 AnyThread 
22 EN 
23 INV 
31:24 CMASK 
63:32 Reserved 
187H 391 | IA32_PERFEVTSEL1 Thread See Table 2-2. 
198H 408 | 1A32_PERF_STATUS Package See Table 2-2. 
199H 409 | 1A32_PERF_CTL Thread See Table 2-2. 
19AH 410 | 1A32_CLOCK_MODULATION Thread Clock Modulation (R/W) 
See Table 2-2. 
19BH 411 IA32_THERM_INTERRUPT Module Thermal Interrupt Control (R/W) 
See Table 2-2. 
19CH 412 | 1A32_THERM_STATUS Module Thermal Monitor Status (R/W) 
See Table 2-2. 
0 Thermal Status (RO) 
1 Thermal Status Log (R/WCO) 
2 PROTCHOT # or FORCEPR# Status (RO) 
3 PROTCHOT # or FORCEPR# Log (R/WCO) 
4 Critical Temperature Status (RO) 
5 Critical Temperature Status Log (R/WCO) 
6 Thermal Threshold #1 Status (RO) 
7 Thermal Threshold #1 Log (R/WCO) 
8 Thermal Threshold #2 Status (RO) 
9 Thermal Threshold #2 Log (R/WCO) 
10 Power Limitation Status (RO) 
11 Power Limitation Log (RWCO) 
15:12 Reserved 
22:16 Digital Readout (RO) 
26:23 Reserved 
30:27 Resolution in Degrees Celsius (RO) 
31 Reading Valid (RO) 
63:32 Reserved 
1A0H 416 | IA32_MISC_ENABLE Thread Enable Misc. Processor Features (R/W) 
Allows a variety of processor functions to be enabled 
and disabled. 
0 Fast-Strings Enable 
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2:1 Reserved 
3 Automatic Thermal Control Circuit Enable (R/W) 
6:4 Reserved 
7 Performance Monitoring Available (R) 
10:8 Reserved 
11 Branch Trace Storage Unavailable (RO) 
12 Processor Event Based Sampling Unavailable (RO) 
15:13 Reserved 
16 Enhanced Intel SpeedStep Technology Enable (R/W) 
18 ENABLE MONITOR FSM (R/W) 
21:19 Reserved 
22 Limit CPUID Maxval (R/W) 
23 XTPR Message Disable (R/W) 
33:24 Reserved 
34 XD Bit Disable (R/W) 
37:35 Reserved 
38 Turbo Mode Disable (R/W) 
63:39 Reserved 
1A2H 418 | MSR_TEMPERATURE_TARGET Package Temperature Target 
15:0 Reserved 
23:16 Temperature Target (R) 
29:24 Target Offset (R/w) 
63:30 Reserved 
1A4H 420 | MSR_MISC_FEATURE_CONTROL Miscellaneous Feature Control (R/W) 
0 Core DCU Hardware Prefetcher Disable (R/W) 
If 1, disables the L1 data cache prefetcher. 
1 Core L2 Hardware Prefetcher Disable (R/W) 
If 1, disables the L2 hardware prefetcher. 
63:2 Reserved 
1A6H 422 | ™MSR_OFFCORE_RSP_O Shared Offcore Response Event Select Register (R/W) 
1A7H 423 | MSR_OFFCORE_RSP_1 Shared Offcore Response Event Select Register (R/W) 
1ADH 429 | MSR_TURBO_RATIO_LIMIT Package Maximum Ratio Limit of Turbo Mode for Groups of Cores 
(RW) 
Reserved 
71 Package Maximum Number of Cores in Group 0 
Number active processor cores which operates under 
the maximum ratio limit for group O. 
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Register Name / Bit Fields 


Scope 


Bit Description 


Package 


Maximum Ratio Limit for Group 0 


Maximum turbo ratio limit when the number of active 
cores are not more than the group 0 maximum core 
count. 


20:16 


Package 


Number of Incremental Cores Added to Group 1 


Group 1, which includes the specified number of 
additional cores plus the cores in group O, operates 
under the group 1 turbo max ratio limit = “group 0 Max 
ratio limit” - “group ratio delta for group 1”. 


23:21 


Package 


Group Ratio Delta for Group 1 


An unsigned integer specifying the ratio decrement 
relative to the Max ratio limit to Group O. 


28:24 


Package 


Number of Incremental Cores Added to Group 2 


Group 2, which includes the specified number of 
additional cores plus all the cores in group 1, operates 
under the group 2 turbo max ratio limit = “group 1 Max 
ratio limit” - “group ratio delta for group 2”. 


31:29 


Package 


Group Ratio Delta for Group 2 


An unsigned integer specifying the ratio decrement 
relative to the Max ratio limit for Group 1. 


36:32 


Package 


Number of Incremental Cores Added to Group 3 


Group 3, which includes the specified number of 
additional cores plus all the cores in group 2, operates 
under the group 3 turbo max ratio limit = “group 2 Max 
ratio limit” - “group ratio delta for group 3”. 


39:37 


Package 


Group Ratio Delta for Group 3 


An unsigned integer specifying the ratio decrement 
relative to the Max ratio limit for Group 2. 


44:40 


Package 


Number of Incremental Cores Added to Group 4 


Group 4, which includes the specified number of 
additional cores plus all the cores in group 3, operates 
under the group 4 turbo max ratio limit = “group 3 Max 
ratio limit” - “group ratio delta for group 4”. 


47:45 


Package 


Group Ratio Delta for Group 4 


An unsigned integer specifying the ratio decrement 
relative to the Max ratio limit for Group 3. 


52:48 


Package 


Number of Incremental Cores Added to Group 5 


Group 5, which includes the specified number of 
additional cores plus all the cores in group 4, operates 
under the group 5 turbo max ratio limit = “group 4 Max 
ratio limit” - “group ratio delta for group 5”. 


55:53 


Package 


Group Ratio Delta for Group 5 


An unsigned integer specifying the ratio decrement 
relative to the Max ratio limit for Group 4. 
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60:56 Package Number of Incremental Cores Added to Group 6 
Group 6, which includes the specified number of 
additional cores plus all the cores in group 5, operates 
under the group 6 turbo max ratio limit = “group 5 Max 
ratio limit” - “group ratio delta for group 6”. 
63:61 Package Group Ratio Delta for Group 6 
An unsigned integer specifying the ratio decrement 
relative to the Max ratio limit for Group 5. 
1BOH 432 | IA32_ENERGY_PERF_BIAS Thread See Table 2-2. 
1B1H 433 | IA32_PACKAGE_THERM_STATUS Package See Table 2-2. 
1B2H 434 | IA32_PACKAGE_THERM_INTERRUPT Package See Table 2-2. 
1C8H 456 | MSR_LBR_SELECT Thread Last Branch Record Filtering Select Register (R/W) 
See Section 17.9.2, “Filtering of Last Branch Records.” 
0 CPL_EQ_O 
1 CPL_NEQ_O 
2 Jcc 
3 NEAR_REL_CALL 
4 NEAR_IND_CALL 
5 NEAR_RET 
6 NEAR_IND_JMP 
7 NEAR_REL_JMP 
8 FAR_BRANCH 
63:9 Reserved 
1C9H 457 | MSR_LASTBRANCH_TOS Thread Last Branch Record Stack TOS (R/W) 
Contains an index (bits 0-2) that points to the MSR 
containing the most recent branch record. 
See MSR_LASTBRANCH_O_FROM_IP. 
1D9H 473 | IA32_DEBUGCTL Thread Debug Control (R/W) 
0 LBR 
Setting this bit to 1 enables the processor to record a 
running trace of the most recent branches taken by the 
processor in the LBR stack. 
1 BTF 
Setting this bit to 1 enables the processor to treat 
EFLAGS.TF as single-step on branches instead of single- 
step on instructions. 
5:2 Reserved 
TR 
Setting this bit to 1 enables branch trace messages to 
be sent. 
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7 BTS 
Setting this bit enables branch trace messages (BTMs) 
to be logged in a BTS buffer. 
8 BTINT 
When clear, BTMs are logged in a BTS buffer in circular 
fashion. When this bit is set, an interrupt is generated 
by the BTS facility when the BTS buffer is full. 
9 BTS_OFF_OS 
When set, BTS or BTM is skipped if CPL = 0. 
10 BTS_OFF_USR 
When set, BTS or BTM is skipped if CPL > 0. 
11 FREEZE_LBRS_ON_PMI 
When set, the LBR stack is frozen on a PMI request. 
12 FREEZE_PERFMON_ON_PMI 
When set, each ENABLE bit of the global counter control 
MSR are frozen (address 3BFH) on a PMI request. 
13 Reserved 
14 FREEZE_WHILE_SMM 
When set, freezes perfmon and trace messages while in 
SMM. 
31:15 Reserved 
1DDH 477 | MSR_LER_FROM_LIP Thread Last Exception Record from Linear IP (R) 
1DEH 478 |MSR_LER_TO_LIP Thread Last Exception Record to Linear IP (R) 
1F2H 498 | 1A32_SMRR_PHYSBASE Core See Table 2-2. 
1F3H 499 | IA32_SMRR_PHYSMASK Core See Table 2-2. 
200H 512 | IA32_MTRR_PHYSBASEO Core See Table 2-2. 
201H 513 | IA32_MTRR_PHYSMASKO Core See Table 2-2. 
202H 514 | IA32_MTRR_PHYSBASE1 Core See Table 2-2. 
203H 515 | IA32_MTRR_PHYSMASK1 Core See Table 2-2. 
204H 516 | IA32_MTRR_PHYSBASE2 Core See Table 2-2. 
205H 517 | IA32_MTRR_PHYSMASK2 Core See Table 2-2. 
206H 518 | IA32_MTRR_PHYSBASE3 Core See Table 2-2. 
207H 519 | IA32_MTRR_PHYSMASK3 Core See Table 2-2. 
208H 520 | IA32_MTRR_PHYSBASE4 Core See Table 2-2. 
209H 521 | IA32_MTRR_PHYSMASK4 Core See Table 2-2. 
20AH 522 | IA32_MTRR_PHYSBASES Core See Table 2-2. 
20BH 523 | IA32_MTRR_PHYSMASK5 Core See Table 2-2. 
20CH 524 | IA32_MTRR_PHYSBASE6 Core See Table 2-2. 
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20DH 525 | IA32_MTRR_PHYSMASK6 Core See Table 2-2. 

20€H 526 | IA32_MTRR_PHYSBASE7 Core See Table 2-2. 

20FH 527 | |A32_MTRR_PHYSMASK7 Core See Table 2-2. 

250H 592 | IA32_MTRR_FIX64K_00000 Core See Table 2-2. 

258H 600 | IA32_MTRR_FIX16K_80000 Core See Table 2-2. 

259H 601 | IA32_MTRR_FIX16K_A0000 Core See Table 2-2. 

268H 616 | IA32_MTRR_FIX4K_CO000 Core See Table 2-2. 

269H 617 | IA32_MTRR_FIX4K_C8000 Core See Table 2-2. 

26AH 618 | IA32_MTRR_FIX4K_DO0000 Core See Table 2-2. 

26BH 619 | IA32_MTRR_FIX4K_D8000 Core See Table 2-2. 

26CH 620 | IA32_MTRR_FIX4K_€0000 Core See Table 2-2. 

26DH 621 | IA32_MTRR_FIX4K_€8000 Core See Table 2-2. 

26€H 622 | IA32_MTRR_FIX4K_FO000 Core See Table 2-2. 

26FH 623 | IA32_MTRR_FIX4K_F8000 Core See Table 2-2. 

277H 631 | IA32_PAT Core See Table 2-2. 

2FFH 767 | IA32_MTRR_DEF_TYPE Core Default Memory Types (R/W) 
See Table 2-2. 

309H 777 ‘| \A32_FIXED_CTRO Thread Fixed-Function Performance Counter Register O (R/W) 
See Table 2-2. 

30AH 778 | 1A32_FIXED_CTR1 Thread Fixed-Function Performance Counter Register 1 (R/W) 
See Table 2-2. 

30BH 779 ‘| IA32_FIXED_CTR2 Thread Fixed-Function Performance Counter Register 2 (R/W) 
See Table 2-2. 

345H 837 | IA32_PERF_CAPABILITIES Package See Table 2-2. See Section 17.4.1, “IA32_DEBUGCTL 
MSR” 

38DH 909 | IA32_FIXED_CTR_CTRL Thread Fixed-Function-Counter Control Register (R/W) 
See Table 2-2. 

38€H 910 | IA32_PERF_GLOBAL_STATUS Thread See Table 2-2. 

38FH 911 | IA32_PERF_GLOBAL_CTRL Thread See Table 2-2. 

390H 912 | IA32_PERF_GLOBAL_OVF_CTRL Thread See Table 2-2. 

3F1H | 1009 | MSR_PEBS_ENABLE Thread See Table 2-2. 

3F8H 1016 | MSR_PKG_C3_RESIDENCY Package Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 

63:0 Package C3 Residency Counter (R/O) 
3F9H | 1017 | MSR_PKG_C6_RESIDENCY Package 
63:0 Package C6 Residency Counter (R/O) 
3FAH | 1018 | MSR_PKG_C7_RESIDENCY Package 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
63:0 Package C7 Residency Counter (R/O) 
3FCH 1020 | MSR_MCO_RESIDENCY Module Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 
63:0 Module CO Residency Counter (R/O) 
3FDH | 1021 | MSR_MC6_RESIDENCY Module 
63:0 Module C6 Residency Counter (R/O) 
3FFH 1023 | MSR_CORE_C6_RESIDENCY Core Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 
63:0 CORE C6 Residency Counter (R/O) 
400H | 1024 | IA32_MCO_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
401H | 1025 | IA32_MCO_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
402H | 1026 | IA32_MCO_ADDR Core See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
404H | 1028 | IA32_MC1_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
405H | 1029 | IA32_MC1_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
408H | 1032 | IA32_MC2_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
409H | 1033 | IA32_MC2_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
40AH | 1034 | IA32_MC2_ADDR Core See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
40CH | 1036 | 1A32_MC3_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
40DH | 1037 | IA32_MC3_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
40E€H | 1038 | 1A32_MC3_ADDR Core See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
410H | 1040 | IA32_MC4_CTL Core See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
411H | 1041 | IA32_MC4_STATUS Core See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
412H | 1042 | 1IA32_MC4_ADDR Core See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
The MSR_MC4_ADDR register is either not implemented 
or contains no address if the ADDRV flag in the 
MSR_MC4_STATUS register is clear. 
When not implemented in the processor, all reads and 
writes to this MSR will cause a general-protection 
exception. 
414H | 1044 | 1IA32_MC5_CTL Package See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 
415H | 1045 | IA32_MC5_STATUS Package See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
416H | 1046 | 1IA32_MC5_ADDR Package See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 
4C1H | 1217 |1A32_A_PMCO Thread See Table 2-2. 
4C2H | 1218 | 1A32_A_PMC1 Thread See Table 2-2. 
600H | 1536 | IA32_DS_AREA Thread DS Save Area (R/W) 
See Table 2-2. 
606H | 1542 | MSR_RAPL_POWER_UNIT Package Unit Multipliers Used in RAPL Interfaces (R/O) 


2-336 Vol. 4 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-48. Selected MSRs Supported by Intel® Xeon Phi™ Processors with 
DisplayFamily_DisplayModel Signatures 06_57H and 06_85H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
3:0 Package Power Units 
See Section 14.10.1, “RAPL Interfaces.” 
7:4 Package Reserved 
12:8 Package Energy Status Units 
Energy related information (in Joules) is based on the 
multiplier, 1/2~ESU; where ESU is an unsigned integer 
represented by bits 12:8. Default value is OEH (or 61 
micro-joules). 
15:13 Package Reserved 
19:16 Package Time Units 
See Section 14.10.1, “RAPL Interfaces.” 
63:20 Reserved 
60DH 1549 | MSR_PKG_C2_ RESIDENCY Package Note: C-state values are processor specific C-state code 
names, unrelated to MWAIT extension C-state 
parameters or ACPI C-states. 
63:0 Package C2 Residency Counter (R/O) 
610H | 1552 | MSR_PKG_POWER_LIMIT Package PKG RAPL Power Limit Control (R/W) 
See Section 14.10.3, “Package RAPL Domain.” 
611H | 1553 | MSR_PKG_ENERGY_STATUS Package PKG Energy Status (R/O) 
See Section 14.10.3, “Package RAPL Domain.” 
613H | 1555 | MSR_PKG_PERF_STATUS Package PKG Perf Status (R/O) 
See Section 14.10.3, “Package RAPL Domain.” 
614H | 1556 | MSR_PKG_POWER_INFO Package PKG RAPL Parameters (R/W) 
See Section 14.10.3, “Package RAPL Domain.” 
618H | 1560 | MSR_DRAM_POWER_LIMIT Package DRAM RAPL Power Limit Control (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 
619H | 1561 | MSR_DRAM_ENERGY_STATUS Package DRAM Energy Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 
61BH | 1563 | MSR_DRAM_PERF_STATUS Package DRAM Performance Throttling Status (R/O) 
See Section 14.10.5, “DRAM RAPL Domain.” 
61CH | 1564 | MSR_DRAM_POWER_INFO Package DRAM RAPL Parameters (R/W) 
See Section 14.10.5, “DRAM RAPL Domain.” 
638H | 1592 | MSR_PPO_POWER_LIMIT Package PPO RAPL Power Limit Control (R/W) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
639H | 1593 | MSR_PPO_ENERGY_STATUS Package PPO Energy Status (R/O) 
See Section 14.10.4, “PPO/PP1 RAPL Domains.” 
648H | 1608 | MSR_CONFIG_TDP_NOMINAL Package Base TDP Ratio (R/O) 
See Table 2-25. 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
649H 1609 | MSR_CONFIG_TDP_LEVEL1 Package ConfigTDP Level 1 ratio and power level (R/O) 
See Table 2-25. 
64AH 1610 | MSR_CONFIG_TDP_LEVEL2 Package ConfigTDP Level 2 ratio and power level (R/O) 
See Table 2-25. 
64BH | 1611 | MSR_CONFIG_TDP_CONTROL Package ConfigTDP Control (R/W) 
See Table 2-25. 
64CH | 1612 | MSR_TURBO_ACTIVATION_RATIO Package ConfigTDP Control (R/W) 
See Table 2-25. 
690H 1680 | MSR_CORE_PERF_LIMIT_REASONS Package Indicator of Frequency Clipping in Processor Cores (R/W) 
(Frequency refers to processor core frequency.) 
0 PROCHOT Status (RO) 
1 Thermal Status (RO) 
5:2 Reserved 
6 VR Therm Alert Status (RO) 
7 Reserved 
8 Electrical Design Point Status (RO) 
63:9 Reserved 
6EOH | 1760 | 1A32_TSC_DEADLINE Core TSC Target of Local APIC’s TSC Deadline Mode (R/W) 
See Table 2-2. 
802H | 2050 | IA32_X2APIC_APICID Thread x2APIC ID Register (R/O) 
803H | 2051 | IA32_X2APIC_VERSION Thread x2APIC Version Register (R/O) 
808H | 2056 | IA32_X2APIC_TPR Thread x2APIC Task Priority Register (R/W) 
80AH | 2058 | IA32_X2APIC_PPR Thread x2APIC Processor Priority Register (R/O) 
80BH | 2059 | IA32_X2APIC_EOI Thread x2APIC EOI Register (W/O) 
80DH | 2061 | 1IA32_X2APIC_LDR Thread x2APIC Logical Destination Register (R/O) 
80FH 2063 | IA32_X2APIC_SIVR Thread x2APIC Spurious Interrupt Vector Register (R/W) 
810H | 2064 | IA32_X2APIC_ISRO Thread x2APIC In-Service Register Bits [31:0] (R/O) 
811H | 2065 | IA32_X2APIC_ISR1 Thread x2APIC In-Service Register Bits [63:32] (R/O) 
812H | 2066 | IA32_X2APIC_ISR2 Thread x2APIC In-Service Register Bits [95:64] (R/O) 
813H | 2067 | IA32_X2APIC_ISR3 Thread x2APIC In-Service Register Bits [127:96] (R/O) 
814H | 2068 | IA32_X2APIC_ISR4 Thread x2APIC In-Service Register Bits [159:128] (R/O) 
815H | 2069 | IA32_X2APIC_ISR5 Thread x2APIC In-Service Register Bits [191:160] (R/O) 
816H | 2070 | IA32_X2APIC_ISR6 Thread x2APIC In-Service Register Bits [223:192] (R/O) 
817H | 2071 | 1IA32_X2APIC_ISR7 Thread x2APIC In-Service Register Bits [255:224] (R/O) 
818H | 2072 | IA32_X2APIC_TMRO Thread x2APIC Trigger Mode Register Bits [31:0] (R/O) 
819H | 2073 | IA32_X2APIC_TMR1 Thread x2APIC Trigger Mode Register Bits [63:32] (R/O) 
81AH | 2074 | IA32_X2APIC_TMR2 Thread x2APIC Trigger Mode Register Bits [95:64] (R/O) 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
81BH | 2075 | IA32_X2APIC_TMR3 Thread x2APIC Trigger Mode Register Bits [127:96] (R/O) 
81CH | 2076 | IA32_X2APIC_TMR4 Thread x2APIC Trigger Mode Register Bits [159:128] (R/O) 
81DH | 2077 | IA32_X2APIC_TMR5 Thread x2APIC Trigger Mode Register Bits [191:160] (R/O) 
81EH | 2078 | IA32_X2APIC_TMR6 Thread x2APIC Trigger Mode Register Bits [223:192] (R/O) 
81FH | 2079 | IA32_X2APIC_TMR7 Thread x2APIC Trigger Mode Register Bits [255:224] (R/O) 
820H | 2080 | IA32_X2APIC_IRRO Thread x2APIC Interrupt Request Register Bits [31:0] (R/O) 
821H | 2081 | IA32_X2APIC_IRR1 Thread x2APIC Interrupt Request Register Bits [63:32] (R/O) 
822H | 2082 | IA32_X2APIC_IRR2 Thread x2APIC Interrupt Request Register Bits [95:64] (R/O) 
823H | 2083 | IA32_X2APIC_IRR3 Thread x2APIC Interrupt Request Register Bits [127:96] (R/O) 
824H | 2084 | IA32_X2APIC_IRR4 Thread x2APIC Interrupt Request Register Bits [159:128] (R/O) 
825H | 2085 | IA32_X2APIC_IRR5S Thread x2APIC Interrupt Request Register Bits [191:160] (R/O) 
826H | 2086 | IA32_X2APIC_IRR6 Thread x2APIC Interrupt Request Register Bits [223:192] (R/O) 
827H | 2087 | IA32_X2APIC_IRR7 Thread x2APIC Interrupt Request Register Bits [255:224] (R/O) 
828H | 2088 | IA32_X2APIC_ESR Thread x2APIC Error Status Register (R/W) 
82FH 2095 | IA32_X2APIC_LVT_CMCI Thread x2APIC LVT Corrected Machine Check Interrupt Register 
(R/W) 

830H | 2096 | IA32_X2APIC_ICR Thread x2APIC Interrupt Command Register (R/W) 
832H | 2098 | IA32_X2APIC_LVT_TIMER Thread x2APIC LVT Timer Interrupt Register (R/W) 
833H | 2099 | IA32_X2APIC_LVT_THERMAL Thread x2APIC LVT Thermal Sensor Interrupt Register (R/W) 
834H | 2100 | IA32_X2APIC_LVT_PMI Thread x2APIC LVT Performance Monitor Register (R/W) 
835H | 2101 | IA32_X2APIC_LVT_LINTO Thread x2APIC LVT LINTO Register (R/W) 
836H | 2102 | IA32_X2APIC_LVT_LINT1 Thread x2APIC LVT LINT1 Register (R/W) 
837H | 2103 | IA32_X2APIC_LVT_ERROR Thread x2APIC LVT Error Register (R/W) 
838H | 2104 | IA32_X2APIC_INIT_COUNT Thread x2APIC Initial Count Register (R/W) 
839H | 2105 | IA32_X2APIC_CUR_COUNT Thread x2APIC Current Count Register (R/O) 
83EH | 2110 | IA32_X2APIC_DIV_CONF Thread x2APIC Divide Configuration Register (R/W) 
83FH | 2111 | 1IA32_X2APIC_SELF_IPI Thread x2APIC Self IPI Register (W/O) 

COOO_ IA32_EFER Thread Extended Feature Enables 

0080H See Table 2-2. 

COO00_ IA32_STAR Thread System Call Target Address (R/W) 

0081H See Table 2-2. 

COO00_ IA32_LSTAR Thread IA-32e Mode System Call Target Address (R/W) 

0082H See Table 2-2. 

COO00_ IA32_FMASK Thread System Call Flag Mask (R/W) 

0084H See Table 2-2. 

CO00_ IA32_FS_BASE Thread Map of BASE Address of FS (R/W) 

0100H See Table 2-2. 
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Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
CO00_ IA32_GS_BASE Thread Map of BASE Address of GS (R/W) 
0101H See Table 2-2. 
CO00_ IA32_KERNEL_GS_BASE Thread Swap Target of BASE Address of GS (R/W) 
0102H See Table 2-2. 
CO00_ IA32_TSC_AUX Thread AUXILIARY TSC Signature (R/W) 
0103H See Table 2-2 


Table 2-49 lists model-specific registers that are supported by Intel® Xeon Phi™ processor 7215, 7285, 7295 series 
based on the Knights Mill microarchitecture. 


Table 2-49. Additional MSRs Supported by Intel® Xeon Phi” Processor 7215, 7285, 7295 Series 
with DisplayFamily_DisplayModel Signature 06_85H 


Register 
Address Register Name / Bit Fields Scope Bit Description 
Hex Dec 
SBH 155 | IA32_SMM_MONITOR_CTL Core SMM Monitor Configuration (R/W) 

This MSR is readable only if VMX is enabled, and 
writeable only if VMX is enabled and in SMM mode, and is 
used to configure the VMX MSEG base address. See 
Table 2-2. 

480H 1152 | IA32_VMX_BASIC Core Reporting Register of Basic VMX Capabilities (R/O) 
See Table 2-2. 

481H 1153 | IA32_VMX_PINBASED_ CTLS Core Capability Reporting Register of Pin-based VM-execution 
Controls (R/O) 
See Table 2-2. 

482H 1154 | IA32_VMX_PROCBASED_ CTLS Core Capability Reporting Register of Primary Processor- 
based VM-execution Controls (R/O) 

483H 1155 | IA32_VMX_EXIT_CTLS Core Capability Reporting Register of VM-exit Controls (R/O) 
See Table 2-2. 

484H 1156 | IA32_VMX_ENTRY_CTLS Core Capability Reporting Register of VM-entry Controls (R/O) 
See Table 2-2. 

485H 1157 | 1A32_VMX_MISC Core Reporting Register of Miscellaneous VMX Capabilities 
(R/O) 
See Table 2-2. 

486H 1158 | IA32_VMX_CRO_FIXEDO Core Capability Reporting Register of CRO Bits Fixed to O 
(R/O) 
See Table 2-2. 

487H 1159 | IA32_VMX_CRO_FIXED1 Core Capability Reporting Register of CRO Bits Fixed to 1 
(R/O) 
See Table 2-2. 
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Register 
Address Register Name / Bit Fields Scope Bit Description 


Hex Dec 
488H 1160 | IA32_VMX_CR4_FIXEDO Core Capability Reporting Register of CR4 Bits Fixed to O 
(R/O) 

See Table 2-2. 

489H 1161 | IA32_VMX_CR4_FIXED1 Core Capability Reporting Register of CR4 Bits Fixed to 1 
(R/O) 

See Table 2-2. 

48AH 1162 | IA32_VMX_VMCS_ENUM Core Capability Reporting Register of VMCS Field Enumeration 
(R/O) 

See Table 2-2. 

48BH 1163 | IA32_VMX_PROCBASED_ CTLS2 Core Capability Reporting Register of Secondary Processor- 
Based VM-Execution Controls (R/O) 

See Table 2-2. 


48CH 1164 | IA32_VMX_EPT_VPID_ENUM Core Capability Reporting Register of EPT and VPID (R/O) 
See Table 2-2. 

48DH 1165 | IA32_VMX_TRUE_PINBASE D_CTLS Core Capability Reporting Register of Pin-Based VM-Execution 
Flex Controls (R/O) 

See Table 2-2. 

48E€H 1166 | IA32_VMX_TRUE_PROCBASED_CTLS | Core Capability Reporting Register of Primary Processor- 
Based VM-Execution Flex Controls (R/O) 

See Table 2-2. 

48FH 1167 | IA32_VMX_TRUE_EXIT_CTLS Core Capability Reporting Register of VM-Exit Flex Controls 
(R/O) 

See Table 2-2. 

490H 1168 | IA32_VMX_TRUE_ENTRY_CTLS Core Capability Reporting Register of VM-Entry Flex Controls 
(R/O) 

See Table 2-2. 

491H 1169 | IA32_VMX_FMFUNC Core Capability Reporting Register of VM-Function Controls 
(R/O) 

See Table 2-2. 


2.19 MSRSIN THE PENTIUM® 4 AND INTEL® XEON® PROCESSORS 


Table 2-50 lists MSRs (architectural and model-specific) that are defined across processor generations based on 
Intel NetBurst microarchitecture. The processor can be identified by its CPUID signatures of DisplayFamily 
encoding of OFH, see Table 2-1. 


¢ MSRs with an “IA32_” prefix are designated as “architectural.” This means that the functions of these MSRs and 
their addresses remain the same for succeeding families of IA-32 processors. 


¢ MSRs with an “MSR_” prefix are model specific with respect to address functionalities. The column “Model 
Availability” lists the model encoding value(s) within the Pentium 4 and Intel Xeon processor family at the 
specified register address. The model encoding value of a processor can be queried using CPUID. See 
“CPUID—CPU Identification” in Chapter 3 of the Intel® 64 and IA-32 Architectures Software Developer’s 
Manual, Volume 2A. 
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Table 2-50. MSRs in the Pentium® 4 and Intel® Xeon® Processors 


Register Register Name Model Shared/ 
Address Fields and Flags Avail- Unique2 Bit Description 
Hex Dec ability 
OH 0 IA32_P5_MC_ADDR 0,1,2,3, | Shared See Section 2.23, “MSRs in Pentium Processors.” 
4,6 
1H 1 IA32_P5_MC_TYPE 0,1,2,3, | Shared See Section 2.23, “MSRs in Pentium Processors.” 
4,6 
6H 6 IA32_MONITOR_FILTER_LINE_SIZE | 3,4,6 Shared See Section 8.10.5, “Monitor/Mwait Address 
Range Determination.” 
10H 16 | IA32_TIME_LSTAMP_COUNTER 0,1,2,3, | Unique Time Stamp Counter 
4,6 See Table 2-2. 
On earlier processors, only the lower 32 bits are 
writable. On any write to the lower 32 bits, the 
upper 32 bits are cleared. For processor family 
OFH, models 3 and 4: all 64 bits are writable. 
17H 23 | IA32_PLATFORM_ID 0,1,2,3, | Shared Platform ID (R) 
4,6 See Table 2-2. 
The operating system can use this MSR to 
determine “slot” information for the processor 
and the proper microcode update to load. 
1BH 27 ‘| IA32_APIC_BASE 0,1,2,3, | Unique APIC Location and Status (R/W) 
4,6 See Table 2-2. See Section 10.4.4, “Local APIC 
Status and Location.” 
2AH 42 |MSR_EBC_HARD_POWERON 0,1,2,3, | Shared Processor Hard Power-On Configuration 
4,6 


(R/W) Enables and disables processor features. 
(R) Indicates current processor configuration. 


Output Tri-state Enabled (R) 


Indicates whether tri-state output is enabled (1) 
or disabled (0) as set by the strapping of SMI#. 
The value in this bit is written on the 
deassertion of RESET#; the bit is set to 1 when 
the address bus signal is asserted. 


Execute BIST (R) 


Indicates whether the execution of the BIST is 
enabled (1) or disabled (0) as set by the 
strapping of INIT#. The value in this bit is 
written on the deassertion of RESET#; the bit is 
set to 1 when the address bus signal is 
asserted. 


In Order Queue Depth (R) 


Indicates whether the in order queue depth for 
the system bus is 1 (1) or up to 12 (0) as set by 
the strapping of A7#. The value in this bit is 
written on the deassertion of RESET#; the bit is 
set to 1 when the address bus signal is 
asserted. 
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Table 2-50. MSRs in the Pentium® 4 and Intel® Xeon® Processors (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name 
Fields and Flags 


Model 
Avail- 
ability 


Shared/ 
Unique 


Bit Description 


MCERR# Observation Disabled (R) 


Indicates whether MCERR# observation is 
enabled (0) or disabled (1) as determined by the 
strapping of A9#. The value in this bit is written 
on the deassertion of RESET#; the bit is set to 1 
when the address bus signal is asserted. 


BINIT# Observation Enabled (R) 


Indicates whether BINIT# observation is 
enabled (0) or disabled (1) as determined by the 
strapping of A10#. The value in this bit is 
written on the deassertion of RESET; the bit is 
set to 1 when the address bus signal is 
asserted. 


6:5 


APIC Cluster ID (R) 


Contains the logical APIC cluster ID value as set 
by the strapping of Al2# and A11#. The logical 
cluster ID value is written into the field on the 
deassertion of RESET#; the field is set to 1 
when the address bus signal is asserted. 


Bus Park Disable (R) 


Indicates whether bus park is enabled (0) or 
disabled (1) as set by the strapping of A15#. 
The value in this bit is written on the 
deassertion of RESET#; the bit is set to 1 when 
the address bus signal is asserted. 


11:8 


Reserved 


13:12 


Agent ID (R) 

Contains the logical agent ID value as set by the 
strapping of BR[3:0]. The logical ID value is 
written into the field on the deassertion of 
RESET#; the field is set to 1 when the address 
bus signal is asserted. 


63:14 


Reserved 


2BH 


43 


MSR_EBC_SOFT_POWERON 


Shared 


Processor Soft Power-On Configuration (R/W) 
Enables and disables processor features. 


RCNT/SCNT On Request Encoding Enable (R/W) 


Controls the driving of RCNT/SCNT on the 
request encoding. Set to enable (1); clear to 
disabled (0, default). 


Data Error Checking Disable (R/W) 


Set to disable system data bus parity checking; 
clear to enable parity checking. 


Response Error Checking Disable (R/W) 
Set to disable (default); clear to enable. 


Address/Request Error Checking Disable (R/W) 
Set to disable (default); clear to enable. 
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Register Register Name Model Shared/ 
Address Fields and Flags Avail- UniqueZ Bit Description 
Hex Dec ability 
4 Initiator MCERR# Disable (R/W) 
Set to disable MCERR# driving for initiator bus 
requests (default); clear to enable. 
5 Internal MCERR# Disable (R/W) 
Set to disable MCERR# driving for initiator 
internal errors (default); clear to enable. 
6 BINIT# Driver Disable (R/W) 
Set to disable BINIT# driver (default); clear to 
enable driver. 
63:7 Reserved 
2CH 44 | MSR_EBC_FREQUENCY_ID 2,3,4,6 Shared Processor Frequency Configuration 


15:0 


The bit field layout of this MSR varies according 
to the MODEL value in the CPUID version 
information. The following bit field layout 
applies to Pentium 4 and Xeon Processors with 
MODEL encoding equal or greater than 2. 


(R) The field Indicates the current processor 
frequency configuration. 


Reserved 


18:16 


Scalable Bus Speed (R/W) 
Indicates the intended scalable bus speed: 


Encoding Scalable Bus Speed 
OOOB = 100 MHz (Model 2) 
OOOB 266 MHz (Model 3 or 4) 
001B 133 MHz 

010B 200MHz 

011B 166MHz 

100B 333 MHz (Model 6) 


133.33 MHz should be utilized if performing 
calculation with System Bus Speed when 
encoding is 001B. 


166.67 MHz should be utilized if performing 
calculation with System Bus Speed when 
encoding is 011B. 


266.67 MHz should be utilized if performing 
calculation with System Bus Speed when 
encoding is OOOB and model encoding = 3 or 4. 
333.33 MHz should be utilized if performing 
calculation with System Bus Speed when 
encoding is 100B and model encoding = 6. 


All other values are reserved. 


23:19 


Reserved 
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31:24 


Core Clock Frequency to System Bus Frequency 
Ratio (R) 

The processor core clock frequency to system 
bus frequency ratio observed at the de- 
assertion of the reset pin. 


63:25 


Reserved 


2CH 


44 


MSR_EBC_FREQUENCY_ID 


20:0 


0,1 


Shared 


Processor Frequency Configuration (R) 

The bit field layout of this MSR varies according 
to the MODEL value of the CPUID version 
information. This bit field layout applies to 
Pentium 4 and Xeon Processors with MODEL 
encoding less than 2. 

Indicates current processor frequency 
configuration. 


Reserved 


23:21 


Scalable Bus Speed (R/W) 

Indicates the intended scalable bus speed: 
Encoding Scalable Bus Speed 

OOOB = 100MHz 


All others values reserved. 


63:24 


Reserved 


3AH 


58 


IA32_FEATURE_CONTROL 


3,4,6 


Unique 


Control Features in IA-32 Processor (R/W) 
See Table 2-2. 
(If CPUID.O1H:ECX.[bit 5]) 


79H 


121 


IA32_BlOS_UPDT_TRIG 


Shared 


BIOS Update Trigger Register (W) 
See Table 2-2. 


8BH 


139 


IA32_BlOS_SIGN_ID 


Unique 


BIOS Update Signature ID (R/W) 
See Table 2-2. 


9BH 


155 


IA32_SMM_MONITOR_CTL 


Unique 


SMM Monitor Configuration (R/W) 
See Table 2-2. 


FEH 


254 


IA32_MTRRCAP 


Unique 


MTRR Information 


See Section 11.11.1, “MTRR Feature 
Identification.”. 


174H 


372 


IA32_SYSENTER_CS 


Unique 


CS Register Target for CPL 0 Code (R/W) 
See Table 2-2. 


See Section 5.8.7, “Performing Fast Calls to 
System Procedures with the SYSENTER and 
SYSEXIT Instructions.” 


175H 


373 


IA32_SYSENTER_ESP 


Unique 


Stack Pointer for CPL O Stack (R/W) 
See Table 2-2. 


See Section 5.8.7, “Performing Fast Calls to 
System Procedures with the SYSENTER and 
SYSEXIT Instructions.” 
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176H | 374 | IA32_SYSENTER_EIP 0,1, 2,3, | Unique CPL O Code Entry Point (R/W) 
4,6 See Table 2-2. See Section 5.8.7, “Performing 


Fast Calls to System Procedures with the 
SYSENTER and SYSEXIT Instructions.” 


179H | 377 | 1A32_MCG_CAP 0,1,2,3, | Unique Machine Check Capabilities (R) 
4,6 See Table 2-2. See Section 15.3.1.1, 


“IA32_MCG_CAP MSR.” 


17AH | 378 | 1A32_MCG_STATUS 0,1,2,3, | Unique Machine Check Status (R) 
4,6 See Table 2-2. See Section 15.3.1.2, 


“IA32_MCG_STATUS MSR.” 


17BH | 379 | 1IA32_MCG_CTL Machine Check Feature Enable (R/W) 
See Table 2-2. 
See Section 15.3.1.3, “IA32_MCG_CTL MSR." 


180H | 384 | MSR_MCG_RAX 0,1,2,3, | Unique Machine Check EAX/RAX Save State 
4 


1 
16 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 


63:0 Contains register state at time of machine check 
error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 


181H | 385 | MSR_MCG_RBX 0,1,2,3, | Unique Machine Check EBX/RBX Save State 
4 


1 
6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 


63:0 Contains register state at time of machine check 
error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 


182H | 386 | MSR_MCG_RCX 0,1,2,3, | Unique Machine Check ECX/RCX Save State 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Contains register state at time of machine check 


error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 


183H | 387 | MSR_MCG_RDX 0,1,2,3, | Unique Machine Check EDX/RDX Save State 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Contains register state at time of machine check 


error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 


184H | 388 | MSR_MCG_RSI 0,1,2,3, | Unique Machine Check ESI/RSI Save State 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Contains register state at time of machine check 


error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 
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185H 389 | MSR_MCG_RDI 0,1,2,3, | Unique Machine Check EDI/RDI Save State 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Contains register state at time of machine check 


error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 


186H 390 | MSR_MCG_RBP 0,1,2,3, | Unique Machine Check EBP/RBP Save State 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Contains register state at time of machine check 


error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 


187H 391 | MSR_MCG_RSP 0,1,2,3, | Unique Machine Check ESP/RSP Save State 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Contains register state at time of machine check 


error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 


188H | 392 | MSR_MCG_RFLAGS 0,1,2,3, | Unique Machine Check EFLAGS/RFLAG Save State 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Contains register state at time of machine check 


error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 


189H 393 | MSR_MCG_RIP 0,1,2,3, | Unique Machine Check EIP/RIP Save State 
4,6 See Section 15.3.2.6, IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Contains register state at time of machine check 


error. When in non-64-bit modes at the time of 
the error, bits 63-32 do not contain valid data. 


18AH | 394 | MSR_MCG_MISC 0,1,2,3, | Unique Machine Check Miscellaneous 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
0 DS 


When set, the bit indicates that a page assist or 
page fault occurred during DS normal operation. 
The processors response is to shut down. 

The bit is used as an aid for debugging DS 
handling code. It is the responsibility of the user 
(BIOS or operating system) to clear this bit for 
normal operation. 


63:1 Reserved 


18BH- | 395- | MSR_MCG_RESERVED1 - Reserved 
18FH | 399 | MSR_MCG_RESERVEDS 
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190H | 400 | MSR_MCG_R8 0,1, 2,3, | Unique Machine Check R8 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Registers R8-15 (and the associated state-save 


MSRs) exist only in Intel 64 processors. These 
registers contain valid information only when 
the processor is operating in 64-bit mode at the 
time of the error. 


191H | 401 | MSR_MCG_R9 0,1,2,3, | Unique Machine Check RSD/R9 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Registers R8-15 (and the associated state-save 


MSRs) exist only in Intel 64 processors. These 
registers contain valid information only when 
the processor is operating in 64-bit mode at the 
time of the error. 


192H | 402 | MSR_MCG_R10 0,1,2,3, | Unique Machine Check R10 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Registers R8-15 (and the associated state-save 


MSRs) exist only in Intel 64 processors. These 
registers contain valid information only when 
the processor is operating in 64-bit mode at the 
time of the error. 


193H | 403 | MSR_MCG_R11 0,1,2,3, | Unique Machine Check R11 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Registers R8-15 (and the associated state-save 


MSRs) exist only in Intel 64 processors. These 
registers contain valid information only when 
the processor is operating in 64-bit mode at the 
time of the error. 


194H | 404 | MSR_MCG_R12 0,1,2,3, | Unique Machine Check R12 
4,6 See Section 15.3.2.6, "IA32_MCG Extended 
Machine Check State MSRs.” 
63:0 Registers R8-15 (and the associated state-save 


MSRs) exist only in Intel 64 processors. These 
registers contain valid information only when 
the processor is operating in 64-bit mode at the 
time of the error. 


195H | 405 | MSR_MCG_R13 ,2,3, | Unique Machine Check R13 


0,1 
4,6 See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 
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63:0 


Registers R8-15 (and the associated state-save 
MSRs) exist only in Intel 64 processors. These 
registers contain valid information only when 
the processor is operating in 64-bit mode at the 
time of the error. 


196H 


406 


MSR_MCG_R14 


Unique 


Machine Check R14 


See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 


Registers R8-15 (and the associated state-save 
MSRs) exist only in Intel 64 processors. These 
registers contain valid information only when 
the processor is operating in 64-bit mode at the 
time of the error. 


197H 


198H 


407 


408 


MSR_MCG_R15 


IA32_PERF_STATUS 


Unique 


Unique 


Machine Check R15 


See Section 15.3.2.6, “IA32_MCG Extended 
Machine Check State MSRs.” 


Registers R8-15 (and the associated state-save 
MSRs) exist only in Intel 64 processors. These 
registers contain valid information only when 
the processor is operating in 64-bit mode at the 
time of the error. 


See Table 2-2. See Section 14.1, “Enhanced 
Intel Speedstep® Technology.” 


199H 


19AH 


19BH 


409 


410 


411 


IA32_PERF_CTL 


IA32_CLOCK_MODULATION 


IA32_THERM_INTERRUPT 


Unique 


Unique 


Unique 


See Table 2-2. See Section 14.1, “Enhanced 
Intel Speedstep® Technology.” 

Thermal Monitor Control (R/W) 

See Table 2-2. 

See Section 14.8.3, “Software Controlled Clock 
Modulation.” 

Thermal Interrupt Control (R/W) 


See Section 14.8.2, “Thermal Monitor,” and see 
Table 2-2. 


19CH 


412 


IA32_THERM_STATUS 


Shared 


Thermal Monitor Status (R/W) 


See Section 14.8.2, “Thermal Monitor,” and see 
Table 2-2. 


19DH 


413 


MSR_THERM2_CTL 


Thermal Monitor 2 Control 


Shared 


For Family F, Model 3 processors: When read, 
specifies the value of the target TM2 transition 
last written. When set, it sets the next target 
value for TM2 transition. 


4,6 


Shared 


For Family F, Model 4 and Model 6 processors: 
When read, specifies the value of the target 
TM2 transition last written. Writes may cause 
#GP exceptions. 


1A0H 


416 


IA32_MISC_ENABLE 


Shared 


Enable Miscellaneous Processor Features (R/W) 
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Fast-Strings Enable. See Table 2-2. 


Reserved 


x87 FPU Fopcode Compatibility Mode Enable 


Thermal Monitor 1 Enable 


See Section 14.8.2, “Thermal Monitor,” and see 
Table 2-2. 


Split-Lock Disable 


When set, the bit causes an #AC exception to be 
issued instead of a split-lock cycle. Operating 
systems that set this bit must align system 
structures to avoid split-lock scenarios. 


When the bit is clear (default), normal split-locks 
are issued to the bus. 


This debug feature is specific to the Pentium 4 
processor. 


Reserved 


Third-Level Cache Disable (R/W) 


When set, the third-level cache is disabled; 
when clear (default) the third-level cache is 
enabled. This flag is reserved for processors 
that do not have a third-level cache. 


Note that the bit controls only the third-level 
cache; and only if overall caching is enabled 
through the CD flag of control register CRO, the 
page-level cache controls, and/or the MTRRs. 
See Section 11.5.4, “Disabling and Enabling the 
L3 Cache.” 


Performance Monitoring Available (R) 
See Table 2-2. 


Suppress Lock Enable 

When set, assertion of LOCK on the bus is 
suppressed during a Split Lock access. When 
clear (default), LOCK is not suppressed. 


Prefetch Queue Disable 


When set, disables the prefetch queue. When 
clear (default), enables the prefetch queue. 


10 


FERR# Interrupt Reporting Enable (R/W) 

When set, interrupt reporting through the 
FERR# pin is enabled; when clear, this interrupt 
reporting function is disabled. 
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When this flag is set and the processor is in the 
stop-clock state (STPCLK# is asserted), 
asserting the FERR# pin signals to the 
processor that an interrupt (such as, INIT#, 
BINIT#, INTR, NMI, SMI#, or RESET#) is pending 
and that the processor should return to normal 
operation to handle the interrupt. 


This flag does not affect the normal operation 
of the FERR# pin (to indicate an unmasked 
floating-point error) when the STPCLK# pin is 
not asserted. 


11 


12 


Branch Trace Storage Unavailable 
(BTS_UNAVILABLE) (R) 


See Table 2-2. 
When set, the processor does not support 


branch trace storage (BTS); when clear, BTS is 
supported. 


PEBS_UNAVILABLE: Processor Event Based 
Sampling Unavailable (R) 

See Table 2-2. 

When set, the processor does not support 


processor event-based sampling (PEBS); when 
clear, PEBS is supported. 


13 


17:14 


TM2 Enable (R/W) 


When this bit is set (1) and the thermal sensor 
indicates that the die temperature is at the pre- 
determined threshold, the Thermal Monitor 2 
mechanism is engaged. TM2 will reduce the bus 
to core ratio and voltage according to the value 
last written to MSR_THERM2_CTL bits 15:0. 


When this bit is clear (0, default), the processor 
does not change the VID signals or the bus to 
core ratio when the processor enters a thermal 
managed state. 


If the TM2 feature flag (ECX[8]) is not set to 1 
after executing CPUID with EAX = 1, then this 
feature is not supported and BIOS must not 
alter the contents of this bit location. The 
processor is operating out of spec if both this 
bit and the TM1 bit are set to disabled states. 


Reserved 


18 


3,4,6 


ENABLE MONITOR FSM (R/W) 
See Table 2-2. 
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19 


Adjacent Cache Line Prefetch Disable (R/W) 


When set to 1, the processor fetches the cache 
line of the 128-byte sector containing currently 
required data. When set to O, the processor 
fetches both cache lines in the sector. 


Single processor platforms should not set this 
bit. Server platforms should set or clear this bit 
based on platform performance observed in 
validation and testing. 


BIOS may contain a setup option that controls 
the setting of this bit. 


21:20 


Reserved 


22 


3,4,6 


Limit CPUID MAXVAL (R/W) 
See Table 2-2. 
Setting this can cause unexpected behavior to 


software that depends on the availability of 
CPUID leaves greater than 3. 


23 


Shared 


XTPR Message Disable (R/W) 
See Table 2-2. 


24 


L1 Data Cache Context Mode (R/W) 


When set, the L1 data cache is placed in shared 
mode; when clear (default), the cache is placed 
in adaptive mode. This bit is only enabled for IA- 
32 processors that support Intel Hyper- 
Threading Technology. See Section 11.5.6, “L1 
Data Cache Context Mode.” 


When L1 is running in adaptive mode and CR3s 
are identical, data in L1 is shared across logical 
processors. Otherwise, L1 is not shared and 
cache use is competitive. 


If the Context ID feature flag (ECX[10}) is set to 
0 after executing CPUID with EAX = 1, the 
ability to switch modes is not supported. BIOS 
must not alter the contents of 
IA32_MISC_ENABLE[24]. 


33:25 


Reserved 


34 


Unique 


XD Bit Disable (R/W) 
See Table 2-2. 


63:35 


Reserved 


1A1H 


417 


MSR_PLATFORM_BRV 


3,4,6 


Shared 


Platform Feature Requirements (R) 


17:0 


Reserved 
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18 


PLATFORM Requirements 


When set to 1, indicates the processor has 
specific platform requirements. The details of 
the platform requirements are listed in the 
respective data sheets of the processor. 


63:19 


Reserved 


1D7H 


1D7H 


471 


471 


MSR_LER_FROM_LIP 


Unique 


Last Exception Record From Linear IP (R) 


Contains a pointer to the last branch instruction 
that the processor executed prior to the last 
exception that was generated or the last 
interrupt that was handled. 


See Section 17.13.3, “Last Exception Records.” 


From Linear IP 
Linear address of the last branch instruction. 


Unique 


Reserved 


From Linear IP 


Linear address of the last branch instruction (If 
IA-32e mode is active). 


1D8H 


472 


MSR_LER_TO_LIP 


Unique 


Last Exception Record To Linear IP (R) 


This area contains a pointer to the target of the 
last branch instruction that the processor 
executed prior to the last exception that was 
generated or the last interrupt that was 
handled. 


See Section 17.13.3, “Last Exception Records.” 


From Linear IP 


Linear address of the target of the last branch 
instruction. 


Reserved 


1D8H 


472 


Unique 


From Linear IP 


Linear address of the target of the last branch 
instruction (If IA-32e mode is active). 


1D9H 


473 


MSR_DEBUGCTLA 


Unique 


Debug Control (R/W) 


Controls how several debug features are used. 
Bit definitions are discussed in the referenced 
section. 


See Section 17.13.1, “MSR_DEBUGCTLA MSR.” 


1DAH 


474 


MSR_LASTBRANCH_TOS 


Unique 


Last Branch Record Stack TOS (R/O) 


Contains an index (0-3 or 0-15) that points to 
the top of the last branch record stack (that is, 
that points the index of the MSR containing the 
most recent branch record). 

See Section 17.13.2, “LBR Stack for Processors 
Based on Intel NetBurst® Microarchitecture”; 
and addresses 1DBH-1DEH and 680H-68FH. 
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1DBH 


475 


MSR_LASTBRANCH_O 


0, 1,2 


Unique 


Last Branch Record 0 (R/O) 


One of four last branch record registers on the 
last branch record stack. It contains pointers to 
the source and destination instruction for one 
of the last four branches, exceptions, or 
interrupts that the processor took. 


MSR_LASTBRANCH_O through 
MSR_LASTBRANCH_3 at 1DBH-1DEH are 
available only on family OFH, models OH-02H. 
They have been replaced by the MSRs at 680H- 
68FH and 6COH-6CFH. 


See Section 17.12, “Last Branch, Call Stack, 
Interrupt, and Exception Recording for 
Processors based on Skylake Microarchitecture.” 


1DCH 


477 


MSR_LASTBRANCH_1 


0, 1,2 


Unique 


Last Branch Record 1 


See description of the MSR_LASTBRANCH_O 
MSR at 1DBH. 


1DDH 


477 


MSR_LASTBRANCH_2 


0, 1,2 


Unique 


Last Branch Record 2 


See description of the MSR_LASTBRANCH_O 
MSR at 1DBH. 


1DEH 


478 


MSR_LASTBRANCH_3 


0, 1,2 


Unique 


Last Branch Record 3 


See description of the MSR_LASTBRANCH_O 
MSR at 1DBH. 


200H 


512 


IA32_MTRR_PHYSBASEO 


N 
w 


a= 


Shared 


Variable Range Base MTRR 
See Section 11.11.2.3, “Variable Range MTRRs." 


201H 


513 


IA32_MTRR_PHYSMASKO 


N 
w 


oo 


Shared 


Variable Range Mask MTRR 
See Section 11.11.2.3, “Variable Range MTRRs.” 


202H 


203H 


514 


515 


IA32_MTRR_PHYSBASE1 


IA32_MTRR_PHYSMASK1 


N 
ww 


n- 
N 
w 


oo 


Shared 


Shared 


Variable Range Mask MTRR 
See Section 11.11.2.3, “Variable Range MTRRs." 
Variable Range Mask MTRR 
See Section 11.11.2.3, “Variable Range MTRRs.” 


204H 


516 


IA32_MTRR_PHYSBASE2 


N 
w 


oo 


Shared 


Variable Range Mask MTRR 
See Section 11.11.2.3, “Variable Range MTRRs." 


205H 


517 


IA32_MTRR_PHYSMASK2 


N 
w 


oo 


Shared 


Variable Range Mask MTRR 
See Section 11.11.2.3, “Variable Range MTRRs”. 


206H 


518 


IA32_MTRR_PHYSBASE3 


N 
w 


oo 


Shared 


Variable Range Mask MTRR 
See Section 11.11.2.3, “Variable Range MTRRs.” 


207H 


208H 


209H 
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520 


IA32_MTRR_PHYSMASK3 


IA32_MTRR_PHYSBASE4 


IA32_MTRR_PHYSMASK4 


N 
oa 


n- 
N 
w 


n- 
N 
w 


fo; fo; FO}; HO] FEO] FEO} HO] FO] SHO} FO 
a- 


Shared 


Shared 


Shared 


Variable Range Mask MTRR 
See Section 11.11.2.3, “Variable Range MTRRs.” 
Variable Range Mask MTRR 
See Section 11.11.2.3, “Variable Range MTRRs." 
Variable Range Mask MTRR 
See Section 11.11.2.3, “Variable Range MTRRs." 
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20AH | 522 | IA32_MTRR_PHYSBASES 0, 1,2,3, | Shared Variable Range Mask MTRR 

4,6 See Section 11.11.2.3, “Variable Range MTRRs.” 
20BH | 523 | IA32_MTRR_PHYSMASK5 0, 1,2,3, | Shared Variable Range Mask MTRR 

4,6 See Section 11.11.2.3, “Variable Range MTRRs.” 
20CH | 524 | IA32_MTRR_PHYSBASE6 0, 1,2,3, | Shared Variable Range Mask MTRR 

4,6 See Section 11.11.2.3, “Variable Range MTRRs.” 
20DH | 525 | IA32_MTRR_PHYSMASK6 0, 1,2,3, | Shared Variable Range Mask MTRR 

4,6 See Section 11.11.2.3, “Variable Range MTRRs.” 
20€H | 526 | IA32_MTRR_PHYSBASE7 0, 1,2,3, | Shared Variable Range Mask MTRR 

4,6 See Section 11.11.2.3, “Variable Range MTRRs.” 
20FH | 527 | IA32_MTRR_PHYSMASK7 0, 1,2,3, | Shared Variable Range Mask MTRR 

4,6 See Section 11.11.2.3, “Variable Range MTRRs.” 
250H | 592 | IA32_MTRR_FIX64K_00000 0,1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
258H | 600 | IA32_MTRR_FIX16K_80000 0, 1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
259H | 601 | IA32_MTRR_FIX16K_A0000 0,1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
268H | 616 | IA32_MTRR_FIX4K_COO00 0,1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
269H | 617 | IA32_MTRR_FIX4K_C8000 0,1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs". 
26AH | 618 | IA32_MTRR_FIX4K_DOO00 0,1, 2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs". 
26BH | 619 | IA32_MTRR_FIX4K_D8000 0,1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
26CH | 620 | IA32_MTRR_FIX4K_E0000 0,1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
26DH | 621 | IA32_MTRR_FIX4K_E8000 0,1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
26€H | 622 | IA32_MTRR_FIX4K_FOOOO 0,1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
26FH | 623 | IA32_MTRR_FIX4K_F8000 0,1,2,3, | Shared Fixed Range MTRR 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
277H | 631 | IA32_PAT 0,1,2,3, | Unique Page Attribute Table 

4,6 See Section 11.11.2.2, “Fixed Range MTRRs.” 
2FFH | 767 | 1A32_MTRR_DEF_TYPE 0,1,2,3, | Shared Default Memory Types (R/W) 

4,6 See Table 2-2. 

See Section 11.11.2.1, IA32_MTRR_DEF_TYPE 
MSR." 
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300H 768 | MSR_BPU_COUNTERO 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

301H 769 | MSR_BPU_COUNTER1 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

302H 770 | MSR_BPU_COUNTER2 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

303H 771 | MSR_BPU_COUNTER3 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

304H 772 | MSR_MS_COUNTERO 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

305H 773 | MSR_MS_COUNTER1 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

306H 774 | MSR_MS_COUNTER2 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

307H 775. | MSR_MS_COUNTER3 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

308H 776 | MSR_FLAME_COUNTERO 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

309H 777 | MSR_FLAME_COUNTER1 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

30AH 778 | MSR_FLAME_COUNTER2 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

30BH 779 | MSR_FLAME_COUNTER3 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

30CH 780 | MSR_IQ_COUNTERO 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

30DH 781 | MSR_IQ_COUNTER1 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

30EH 782 | MSR_IQ_COUNTER2 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

30FH 783 | MSR_IQ_COUNTER3 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

310H 784 | MSR_IQ_COUNTER4 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

311H 785 | MSR_IQ_COUNTERS 0,1,2,3, | Shared See Section 18.6.3.2, “Performance Counters.” 
4,6 

360H | 864 | MSR_BPU_CCCRO 0,1,2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

361H | 865 | MSR_BPU_CCCR1 0,1,2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

362H | 866 | MSR_BPU_CCCR2 0,1,2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

363H | 867 | MSR_BPU_CCCR3 0,1,2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 
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364H | 868 | MSR_MS_CCCRO 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

365H | 869 | MSR_MS_CCCR1 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

366H | 870 | MSR_MS_CCCR2 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

367H | 871 | MSR_MS_CCCR3 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

368H | 872 | MSR_FLAME_CCCRO 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

369H | 873 | MSR_FLAME_CCCR1 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

36AH | 874 | MSR_FLAME_CCCR2 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

36BH | 875 | MSR_FLAME_CCCR3 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

36CH | 876 | MSR_IQ_CCCRO 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

36DH | 877 | MSR_IQ_CCCR1 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

36EH | 878 | MSR_IQ_CCCR2 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

36FH | 879 | MSR_IQ_CCCR3 0,1,2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

370H | 880 | MSR_IQ_CCCR4 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

371H | 881 |MSR_IQ_CCCRS 0,1, 2,3, | Shared See Section 18.6.3.3, “CCCR MSRs.” 
4,6 

3A0H | 928 | MSR_BSU_ESCRO 0,1, 2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 

3A1H | 929 | MSR_BSU_ESCR1 0,1, 2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 

3A2H | 930 | MSR_FSB_ESCRO 0,1, 2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 

3A3H | 931 | MSR_FSB_ESCR1 0,1, 2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 

3A4H | 932 | MSR_FIRM_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 

3A5H | 933 | MSR_FIRM_ESCR1 0,1, 2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 

3A6H | 934 | MSR_FLAME_ESCRO 0,1, 2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 

3A7H | 935 |MSR_FLAME_ESCR1 0,1, 2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
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3A8H | 936 | MSR_DAC_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3A9H | 937 | MSR_DAC_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3AAH | 938 | MSR_MOB_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3ABH | 939 | MSR_MOB_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3ACH | 940 | MSR_PMH_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3ADH | 941 | MSR_PMH_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3AEH | 942 | MSR_SAAT_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3AFH | 943 | MSR_SAAT_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3BOH | 944 | MSR_U2L_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3B1H | 945 | MSR_U2L_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3B2H | 946 | MSR_BPU_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3B3H | 947 | MSR_BPU_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3B4H | 948 | MSR_IS_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3B5H | 949 | MSR_IS_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3B6H | 950 | MSR_ITLB_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3B7H | 951 | MSR_ITLB_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3B8H | 952 | MSR_CRU_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3B9H | 953 | MSR_CRU_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3BAH | 954 | MSR_IQ_ESCRO 0,1,2 Shared See Section 18.6.3.1, “ESCR MSRs.” 
This MSR is not available on later processors. It 
is only available on processor family OFH, 
models 01H-02H. 
3BBH | 955 | MSR_IQ_ESCR1 0,1,2 Shared See Section 18.6.3.1, “ESCR MSRs.” 
This MSR is not available on later processors. It 
is only available on processor family OFH, 
models 01H-O2H. 
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3BCH | 956 | MSR_RAT_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3BDH | 957 | MSR_RAT_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3BEH | 958 | MSR_SSU_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3COH | 960 | MSR_MS_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3C1H | 961 | MSR_MS_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3C2H | 962 | MSR_TBPU_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3C3H | 963 | MSR_TBPU_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3C4H | 964 | MSR_TC_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3C5H | 965 | MSR_TC_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3C8H | 968 | MSR_IX_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3C9H | 969 | MSR_IX_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3CAH | 970 | MSR_ALF_ESCRO 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3CBH | 971 | MSR_ALF_ESCR1 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3CCH | 972 | MSR_CRU_ESCR2 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3CDH | 973 | MSR_CRU_ESCR3 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3E€0H | 992 | MSR_CRU_ESCR4 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3E€1H | 993 | MSR_CRU_ESCR5 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3F0OH | 1008 | MSR_TC_PRECISE_EVENT 0,1,2,3, | Shared See Section 18.6.3.1, “ESCR MSRs.” 
4,6 
3F1H | 1009 | MSR_PEBS_ENABLE 0,1,2,3, | Shared Processor Event Based Sampling (PEBS) (R/W) 
4,6 Controls the enabling of processor event 
sampling and replay tagging. 
12:0 See https://perfmon-events.intel.com/. 
23:13 Reserved 
24 UOP Tag 
Enables replay tagging when set. 
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25 


ENABLE_PEBS_MY_THR (R/W) 

Enables PEBS for the target logical processor 
when set; disables PEBS when clear (default). 
See Section 18.6.4.3, “IA32_PEBS_ENABLE 
MSR,” for an explanation of the target logical 
processor. 

This bit is called ENABLE_PEBS in IA-32 
processors that do not support Intel Hyper- 
Threading Technology. 


26 


ENABLE_PEBS_OTH_THR (R/W) 

Enables PEBS for the target logical processor 
when set; disables PEBS when clear (default). 
See Section 18.6.4.3, “IA32_PEBS_ENABLE 
MSR,” for an explanation of the target logical 
processor. 


This bit is reserved for IA-32 processors that do 
not support Intel Hyper-Threading Technology. 


63:27 


Reserved 


3F2H 


1010 


MSR_PEBS_MATRIX_VERT 


a 
ow 


Shared 


See https://perfmon-events.intel.com/. 


400H 


1024 


IA32_MCO_CTL 


N 
Ww 


Shared 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


401H 


1025 


1A32_MCO_STATUS 


N 
w 


Shared 


See Section 15.3.2.2, “IA32_MCi_STATUS 
MSRS." 


402H 


1026 


IA32_MCO_ADDR 


RO;/RO/RO|RO 


na-|n-|n-|oa- 


Shared 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The IA32_MCO_ADDR register is either not 
implemented or contains no address if the 
ADDRV flag in the [A32_MCO_STATUS register 
is clear. 


When not implemented in the processor, all 
reads and writes to this MSR will cause a 
general-protection exception. 


403H 


1027 


IA32_MCO_MISC 


Shared 


See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 


The IA32_MCO_MISC MSR is either not 
implemented or does not contain additional 
information if the MISCV flag in the 
IA32_MCO_STATUS register is clear. 


When not implemented in the processor, all 
reads and writes to this MSR will cause a 
general-protection exception. 


404H 


405H 


1028 


1029 


IA32_MC1_CTL 


IA32_MC1_STATUS 


Shared 


Shared 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


See Section 15.3.2.2, “IA32_MCi_STATUS 
MSRS." 
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406H 


1030 


IA32_MC1_ADDR 


Shared 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The IA32_MC1_ADDR register is either not 
implemented or contains no address if the 
ADDRV flag in the IA32_MC1_STATUS register 
is Clear. 

When not implemented in the processor, all 
reads and writes to this MSR will cause a 
general-protection exception. 


407H 


1031 


IA32_MC1_MISC 


Shared 


See Section 15.3.2.4, “IA32_MCi_MISC MSRs." 


The IA32_MC1_MISC MSR is either not 
implemented or does not contain additional 
information if the MISCV flag in the 
IA32_MC1_STATUS register is clear. 

When not implemented in the processor, all 
reads and writes to this MSR will cause a 
general-protection exception. 


408H 


1032 


IA32_MC2_CTL 


Shared 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


409H 


1033 


IA32_MC2_STATUS 


Shared 


See Section 15.3.2.2, "[A32_MCi_STATUS 
MSRS." 


40AH 


1034 


IA32_MC2_ADDR 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs." 


The IA32_MC2_ADDR register is either not 
implemented or contains no address if the 
ADDRV flag in the IA32_MC2_STATUS register 
is clear. When not implemented in the processor, 
all reads and writes to this MSR will cause a 
general-protection exception. 


40BH 


40CH 


1035 


1036 


IA32_MC2_MISC 


IA32_MC3_CTL 


Shared 


See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 
The IA32_MC2_MISC MSR is either not 
implemented or does not contain additional 
information if the MISCV flag in the 
IA32_MC2_STATUS register is clear. 

When not implemented in the processor, all 
reads and writes to this MSR will cause a 
general-protection exception. 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


40DH 


40€H 


1037 


1038 


IA32_MC3_STATUS 


IA32_MC3_ADDR 


Shared 


Shared 


See Section 15.3.2.2, "[A32_MCi_STATUS 
MSRS." 


See Section 15.3.2.3, "IA32_MCi_ADDR MSRs.” 


The IA32_MC3_ADDR register is either not 
implemented or contains no address if the 
ADDRV flag in the IA32_MC3_STATUS register 
is Clear. 


When not implemented in the processor, all 
reads and writes to this MSR will cause a 
general-protection exception. 
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40FH 


1039 


IA32_MC3_MISC 


2,3, 


oi 


0,1 
4,6 


Shared 


See Section 15.3.2.4, “IA32_MCi_MISC MSRs.” 


The IA32_MC3_MISC MSR is either not 
implemented or does not contain additional 
information if the MISCV flag in the 
IA32_MC3_STATUS register is clear. 

When not implemented in the processor, all 
reads and writes to this MSR will cause a 
general-protection exception. 


410H 


1040 


IA32_MC4_CTL 


Shared 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


411H 


1041 


IA32_MC4_STATUS 


Shared 


See Section 15.3.2.2, "IA32_MCi_STATUS 
MSRS." 


412H 


1042 


IA32_MC4_ADDR 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The IA32_MC2_ADDR register is either not 
implemented or contains no address if the 
ADDRV flag in the IA32_MC4_STATUS register 
is clear. 

When not implemented in the processor, all 
reads and writes to this MSR will cause a 
general-protection exception. 


413H 


1043 


IA32_MC4_MISC 


See Section 15.3.2.4, "IA32_MCi_MISC MSRs.” 


The IA32_MC2_MISC MSR is either not 
implemented or does not contain additional 
information if the MISCV flag in the 
IA32_MC4_STATUS register is clear. 


When not implemented in the processor, all 
reads and writes to this MSR will cause a 
general-protection exception. 


480H 


1152 


IA32_VMX_BASIC 


3,4,6 


Unique 


Reporting Register of Basic VMX Capabilities 
(R/O) 


See Table 2-2. 
See Appendix A.1, “Basic VMX Information.” 


481H 


1153 


IA32_VMX_PINBASED_CTLS 


3,4,6 


Unique 


Capability Reporting Register of Pin-Based 
V/M-Execution Controls (R/O) 
See Table 2-2. 


See Appendix A.3, “VM-Execution Controls.” 


482H 


1154 


IA32_VMX_PROCBASED_CTLS 


3,4,6 


Unique 


Capability Reporting Register of Primary 
Processor-Based V/M-Execution Controls (R/O) 


See Appendix A.3, “VM-Execution Controls,” and 
see Table 2-2. 


483H 


1155 


IA32_VMX_EXIT_CTLS 


3,4,6 


Unique 


Capability Reporting Register of VM-Exit 
Controls (R/O) 


See Appendix A.4, “VM-Exit Controls,” and see 
Table 2-2. 
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Model 
Avail- 
ability 


Shared/ 
Unique 


Bit Description 


484H 


1156 


IA32_VMX_ENTRY_CTLS 


3,4,6 


Unique 


Capability Reporting Register of VM-Entry 
Controls (R/O) 


See Appendix A.5, “VM-Entry Controls,” and see 
Table 2-2. 


485H 


1157 


IA32_VMX_MISC 


3,4,6 


Unique 


Reporting Register of Miscellaneous VMX 
Capabilities (R/O) 

See Appendix A.6, “Miscellaneous Data,” and see 
Table 2-2. 


486H 


1158 


IA32_VMX_CRO_FIXEDO 


3,4,6 


Unique 


Capability Reporting Register of CRO Bits Fixed 
to O (R/O) 


See Appendix A.7, “VMX-Fixed Bits in CRO,” and 
see Table 2-2. 


487H 


488H 


1159 


1160 


IA32_VMX_CRO_FIXED1 


IA32_VMX_CR4_FIXEDO 


3,4,6 


3,4,6 


Unique 


Unique 


Capability Reporting Register of CRO Bits Fixed 
to 1 (R/O) 


See Appendix A.7, “VMX-Fixed Bits in CRO,” and 
see Table 2-2. 


Capability Reporting Register of CR4 Bits Fixed 
to O (R/O) 


See Appendix A.8, “VMX-Fixed Bits in CR4,” and 
see Table 2-2. 


489H 


1161 


IA32_VMX_CR4_FIXED1 


3,4,6 


Unique 


Capability Reporting Register of CR4 Bits Fixed 
to 1 (R/O) 


See Appendix A.8, “VMX-Fixed Bits in CR4,” and 
see Table 2-2. 


48AH 


48BH 


1162 


1163 


IA32_VMX_VMCS_ENUM 


IA32_VMX_PROCBASED_CTLS2 


3,4,6 


3,4,6 


Unique 


Unique 


Capability Reporting Register of VMCS Field 
Enumeration (R/O) 


See Appendix A.9, “VMCS Enumeration,” and see 
Table 2-2. 

Capability Reporting Register of Secondary 
Processor-Based VM-Execution Controls (R/O) 


See Appendix A.3, “VM-Execution Controls,” and 
see Table 2-2. 


600H 


1536 


IA32_DS_AREA 


Unique 


DS Save Area (R/W) 
See Table 2-2. 


See Section 18.6.3.4, “Debug Store (DS) 
Mechanism.” 


680H 


1664 


MSR_LASTBRANCH_O_FROM_IP 


3,4,6 


Unique 


Last Branch Record 0 (R/W) 


One of 16 pairs of last branch record registers 
on the last branch record stack (680H-68FH). 
This part of the stack contains pointers to the 
source instruction for one of the last 16 
branches, exceptions, or interrupts taken by the 
processor. 
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Table 2-50. MSRs in the Pentium® 4 and Intel® Xeon® Processors (Contd.) 


Register Register Name Model Shared/ 
Address Fields and Flags Avail- UniqueZ Bit Description 
Hex Dec ability 

The MSRs at 680H-68FH, 6COH-6CFH are not 
available in processor releases before family 
OFH, model 03H. These MSRs replace MSRs 
previously located at 1 DBH-1DEH.which 
performed the same function for early releases. 
See Section 17.12, “Last Branch, Call Stack, 
Interrupt, and Exception Recording for 
Processors based on Skylake Microarchitecture.” 

681H | 1665 | MSR_LASTBRANCH_1_FROM_IP 3,4,6 Unique Last Branch Record 1 
See description of MSR_LASTBRANCH_O at 
680H. 

682H | 1666 | MSR_LASTBRANCH_2_FROM_IP 3,4,6 Unique Last Branch Record 2 
See description of MSR_LASTBRANCH_O at 
680H. 

683H | 1667 | MSR_LASTBRANCH_3_FROM_IP 3,4,6 Unique Last Branch Record 3 
See description of MSR_LASTBRANCH_O at 
680H. 

684H | 1668 | MSR_LASTBRANCH_4 FROM_IP 3,4,6 Unique Last Branch Record 4 
See description of MSR_LASTBRANCH_O at 
680H. 

685H | 1669 | MSR_LASTBRANCH_5_FROM_IP 3,4,6 Unique Last Branch Record 5 
See description of MSR_LASTBRANCH_O at 
680H. 

686H | 1670 | MSR_LASTBRANCH_6_FROM_IP 3,4,6 Unique Last Branch Record 6 
See description of MSR_LASTBRANCH_O at 
680H. 

687H | 1671 | MSR_LASTBRANCH_7_FROM_IP 3,4,6 Unique Last Branch Record 7 
See description of MSR_LASTBRANCH_O at 
680H. 

688H | 1672 | MSR_LASTBRANCH_8_FROM_IP 3,4,6 Unique Last Branch Record 8 
See description of MSR_LASTBRANCH_O at 
680H. 

689H | 1673 | MSR_LASTBRANCH_9_FROM_IP 3,4,6 Unique Last Branch Record 9 
See description of MSR_LASTBRANCH_O at 
680H. 

68AH | 1674 | MSR_LASTBRANCH_10_FROM_IP 3,4,6 Unique Last Branch Record 10 
See description of MSR_LASTBRANCH_O at 
680H. 

68BH | 1675 | MSR_LASTBRANCH_11_FROM_IP 3,4,6 Unique Last Branch Record 11 
See description of MSR_LASTBRANCH_O at 
680H. 

68CH | 1676 | MSR_LASTBRANCH_12_FROM_IP | 3,4,6 Unique Last Branch Record 12 
See description of MSR_LASTBRANCH_O at 
680H. 
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Table 2-50. MSRs in the Pentium® 4 and Intel® Xeon® Processors (Contd.) 


Register Register Name Model Shared/ 
Address Fields and Flags Avail- Unique Bit Description 


Hex Dee ability 


68DH | 1677 | MSR_LASTBRANCH_13_FROM_IP | 3,4,6 Unique Last Branch Record 13 


See description of MSR_LASTBRANCH_O at 
680H. 


68EH | 1678 | MSR_LASTBRANCH_14_FROM_IP | 3,4,6 Unique Last Branch Record 14 


See description of MSR_LASTBRANCH_O at 
680H. 


68FH | 1679 | MSR_LASTBRANCH_15_FROM_IP | 3,4,6 Unique Last Branch Record 15 


See description of MSR_LASTBRANCH_O at 
680H. 


6COH | 1728 | MSR_LASTBRANCH_O_TO_IP 3,4,6 Unique Last Branch Record 0 (R/W) 


One of 16 pairs of last branch record registers 
on the last branch record stack (6GCOH-6CFH). 
This part of the stack contains pointers to the 
destination instruction for one of the last 16 
branches, exceptions, or interrupts that the 
processor took. 


See Section 17.12, “Last Branch, Call Stack, 
Interrupt, and Exception Recording for 
Processors based on Skylake Microarchitecture.” 
6C1H | 1729 | MSR_LASTBRANCH_1_TO_IP 3,4,6 Unique Last Branch Record 1 


See description of MSR_LASTBRANCH_O at 
6COH. 


6C2H | 1730 | MSR_LASTBRANCH_2_TO_IP 3,4,6 Unique Last Branch Record 2 


See description of MSR_LASTBRANCH_O at 
6COH. 


6C3H | 1731 | MSR_LASTBRANCH_3_TO_IP 3,4,6 Unique Last Branch Record 3 


See description of MSR_LASTBRANCH_O at 
6COH. 


6C4H | 1732 | MSR_LASTBRANCH_4_TO_IP 3,4,6 Unique Last Branch Record 4 


See description of MSR_LASTBRANCH_O at 
6COH. 


6C5H | 1733 | MSR_LASTBRANCH_5_TO_IP 3,4,6 Unique Last Branch Record 5 


See description of MSR_LASTBRANCH_O at 
6COH. 


6C6H | 1734 | MSR_LASTBRANCH_6_TO_IP 3,4,6 Unique Last Branch Record 6 


See description of MSR_LASTBRANCH_O at 
6COH. 


6C7H | 1735 | MSR_LASTBRANCH_7_TO_IP 3,4,6 Unique Last Branch Record 7 


See description of MSR_LASTBRANCH_O at 
6COH. 


6C8H | 1736 | MSR_LASTBRANCH_8_TO_IP 3,4,6 Unique Last Branch Record 8 


See description of MSR_LASTBRANCH_O at 
6COH. 
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Table 2-50. MSRs in the Pentium® 4 and Intel® Xeon® Processors (Contd.) 


Register Register Name Model Shared/ 
Address Fields and Flags Avail- Unique Bit Description 
Hex Dec ability 

6C9H | 1737 | MSR_LASTBRANCH_9_TO_IP 3,4,6 Unique Last Branch Record 9 
See description of MSR_LASTBRANCH_O at 
6COH. 

6CAH | 1738 | MSR_LASTBRANCH_10_TO_IP 3,4,6 Unique Last Branch Record 10 
See description of MSR_LASTBRANCH_O at 
6COH. 

6CBH | 1739 | MSR_LASTBRANCH_11_TO_IP 3,4,6 Unique Last Branch Record 11 
See description of MSR_LASTBRANCH_O at 
6COH. 

6CCH | 1740 | MSR_LASTBRANCH_12_TO_IP 3,4,6 Unique Last Branch Record 12 
See description of MSR_LASTBRANCH_O at 
6COH. 

6CDH | 1741 | MSR_LASTBRANCH_13_TO_IP 3,4,6 Unique Last Branch Record 13 
See description of MSR_LASTBRANCH_O at 
6COH. 

6CEH | 1742 | MSR_LASTBRANCH_14_TO_IP 3,4,6 Unique Last Branch Record 14 
See description of MSR_LASTBRANCH_O at 
6COH. 

6CFH | 1743 | MSR_LASTBRANCH_15_TO_IP 3,4,6 Unique Last Branch Record 15 
See description of MSR_LASTBRANCH_O at 
6COH. 

CO00_ IA32_EFER 3,4,6 Unique Extended Feature Enables 

0080H See Table 2-2. 

CO00_ IA32_STAR 3,4,6 Unique System Call Target Address (R/W) 

0081H See Table 2-2. 

CO00_ IA32_LSTAR 3,4,6 Unique IA-32e Mode System Call Target Address (R/W) 

0082H See Table 2-2. 

CO00_ IA32_FMASK 3,4,6 Unique System Call Flag Mask (R/W) 

0084H See Table 2-2. 

Coo0_ IA32_FS_BASE 3,4,6 Unique Map of BASE Address of FS (R/W) 

0100H See Table 2-2. 

Coo0_ IA32_GS_BASE 3,4,6 Unique Map of BASE Address of GS (R/W) 

0101H See Table 2-2. 

CO00_ IA32_KERNEL_GS_BASE 3,4,6 Unique Swap Target of BASE Address of GS (R/W) 

0102H See Table 2-2. 

NOTES 


1. For HT-enabled processors, there may be more than one logical processors per physical unit. If an MSR is Shared, this means that 
one MSR is shared between logical processors. If an MSR is unique, this means that each logical processor has its own MSR. 
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2.19.1 MSRs Unique to Intel® Xeon® Processor MP with L3 Cache 


The MSRs listed in Table 2-51 apply to Intel® Xeon® Processor MP with up to 8MB level three cache. These proces- 
sors can be detected by enumerating the deterministic cache parameter leaf of CPUID instruction (with EAX = 4 as 
input) to detect the presence of the third level cache, and with CPUID reporting family encoding OFH, model 
encoding 3 or 4 (see CPUID instruction for more details). 


Table 2-51. MSRs Unique to 64-bit Intel® Xeon® Processor MP with 
Up to an 8 MB L3 Cache 


Register Name Model Avail-| Shared/ 
Register Address Fields and Flags ability Unique Bit Description 


107CCH MSR_IFSB_BUSQO 3,4 Shared IFSB BUSQ Event Control and Counter Register (R/W) 


See Section 18.6.6, “Performance Monitoring on 64- 
bit Intel Xeon Processor MP with Up to 8-MByte L3 


Cache.” 
107CDH MSR_IFSB_BUSQ1 3,4 Shared IFSB BUSQ Event Control and Counter Register (R/W) 
107CEH MSR_IFSB_SNPQO 3,4 Shared IFSB SNPQ Event Control and Counter Register (R/W) 


See Section 18.6.6, “Performance Monitoring on 64- 
bit Intel Xeon Processor MP with Up to 8-MByte L3 


Cache.” 
107CFH MSR_IFSB_SNPQ1 3,4 Shared IFSB SNPQ Event Control and Counter Register (R/W) 
107D0H MSR_EFSB_DRDYO 3,4 Shared EFSB DRDY Event Control and Counter Register (R/W) 


See Section 18.6.6, “Performance Monitoring on 64- 
bit Intel Xeon Processor MP with Up to 8-MByte L3 


Cache.” 
107D1H MSR_EFSB_DRDY1 3,4 Shared EFSB DRDY Event Control and Counter Register (R/W) 
107D2H MSR_IFSB_CTL6 3,4 Shared IFSB Latency Event Control Register (R/W) 


See Section 18.6.6, “Performance Monitoring on 64- 
bit Intel Xeon Processor MP with Up to 8-MByte L3 
Cache.” 


107D3H MSR_IFSB_CNTR7 3,4 Shared IFSB Latency Event Counter Register (R/W) 


See Section 18.6.6, “Performance Monitoring on 64- 
bit Intel Xeon Processor MP with Up to 8-MByte L3 
Cache.” 


The MSRs listed in Table 2-52 apply to Intel® Xeon® Processor 7100 series. These processors can be detected by 
enumerating the deterministic cache parameter leaf of CPUID instruction (with EAX = 4 as input) to detect the 
presence of the third level cache, and with CPUID reporting family encoding OFH, model encoding 6 (See CPUID 
instruction for more details.). The performance monitoring MSRs listed in Table 2-52 are shared between logical 
processors in the same core, but are replicated for each core. 


Table 2-52. MSRs Unique to Intel® Xeon® Processor 7100 Series 


Register Name Model Avail-| Shared/ 
Fields and Flags ability Unique Bit Description 
Register Address 
107CCH MSR_EMON_L3_CTR_CTLO |6 Shared GBUSQ Event Control and Counter Register (R/W) 


See Section 18.6.6, “Performance Monitoring on 
64-bit Intel Xeon Processor MP with Up to 8- 
MByte L3 Cache.” 
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Table 2-52. MSRs Unique to Intel® Xeon® Processor 7100 Series (Contd.) 


Register Name Model Avail-| Shared/ 
Fields and Flags ability Unique Bit Description 
Register Address 
107CDH MSR_EMON_L3_CTR_CTL1 |6 Shared GBUSQ Event Control and Counter Register (R/W) 
107CEH MSR_EMON_L3_CTR_CTL2 |6 Shared GSNPQ Event Control and Counter Register (R/W) 
See Section 18.6.6, “Performance Monitoring on 
64-bit Intel Xeon Processor MP with Up to 8- 
MByte L3 Cache.” 
107CFH MSR_EMON_L3_CTR_CTL3 |6 Shared GSNPQ Event Control and Counter Register (R/W) 
107D0H MSR_EMON_L3_CTR_CTL4 |6 Shared FSB Event Control and Counter Register (R/W) 
See Section 18.6.6, “Performance Monitoring on 
64-bit Intel Xeon Processor MP with Up to 8- 
MByte L3 Cache.” 
107D1H MSR_EMON_L3_CTR_CTLS |6 Shared FSB Event Control and Counter Register (R/W) 
107D2H MSR_EMON_L3_CTR_CTL6 |6 Shared FSB Event Control and Counter Register (R/W) 
107D3H MSR_EMON_L3_CTR_CTL7 |6 Shared FSB Event Control and Counter Register (R/W) 


2.200 MSRS IN INTEL® CORE™ SOLO AND INTEL® CORE™ DUO PROCESSORS 


Model-specific registers (MSRs) for Intel Core Solo, Intel Core Duo processors, and Dual-core Intel Xeon processor 
LV are listed in Table 2-53. The column “Shared/Unique” applies to Intel Core Duo processor. “Unique” means each 
processor core has a separate MSR, or a bit field in an MSR governs only a core independently. “Shared” means the 
MSR or the bit field in an MSR address governs the operation of both processor cores. 


Table 2-53. MSRs in Intel® Core™ Solo, Intel? Core™ Duo Processors, and Dual-Core Intel® Xeon® Processor LV 


Register Shared/ 
Address Register Name Unique Bit Description 
Hex Dec 
OH 0 P5_MC_ADDR Unique See Section 2.23, “MSRs in Pentium Processors,” and see 
Table 2-2. 
1H 1 P5_MC_TYPE Unique See Section 2.23, “MSRs in Pentium Processors,” and see 
Table 2-2. 
6H 6 IA32_MONITOR_FILTER_SIZE Unique See Section 8.10.5, “Monitor/Mwait Address Range 
Determination,” and see Table 2-2. 
10H 16 IA32_TIME_STAMP_COUNTER Unique See Section 17.17, “Time-Stamp Counter,” and see Table 2-2. 
17H 23 IA32_PLATFORM_ID Shared Platform ID (R) 
See Table 2-2. 
The operating system can use this MSR to determine “slot” 
information for the processor and the proper microcode 
update to load. 
1BH 27 IA32_APIC_BASE Unique See Section 10.4.4, “Local APIC Status and Location,” and see 
Table 2-2. 
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Table 2-53. MSRs in Intel® Core™ Solo, Intel’ Core™ Duo Processors, and Dual-Core Intel® Xeon® Processor LV 
Register Shared/ 
Address Register Name Unique Bit Description 
Hex Dec 
2AH 42 MSR_EBL_CR_POWERON Shared Processor Hard Power-On Configuration (R/W) 
Enables and disables processor features; (R) indicates current 
processor configuration. 
0 
1 Data Error Checking Enable (R/W) 
1 = Enabled; 0 = Disabled 
Note: Not all processor implements R/W. 
2 Response Error Checking Enable (R/W) 
1 = Enabled; 0 = Disabled 
Note: Not all processor implements R/W. 
3 MCERR# Drive Enable (R/W) 
1 = Enabled; 0 = Disabled 
Note: Not all processor implements R/W. 
4 Address Parity Enable (R/W) 
1 = Enabled; 0 = Disabled 
Note: Not all processor implements R/W. 
6:5 
BINIT# Driver Enable (R/W) 
1 = Enabled; 0 = Disabled 
Note: Not all processor implements R/W. 
8 Output Tri-state Enabled (R/O) 
1 = Enabled; 0 = Disabled 
9 Execute BIST (R/O) 
1 = Enabled; 0 = Disabled 
10 MCERR# Observation Enabled (R/O) 
1 = Enabled; 0 = Disabled 
11 
12 BINIT# Observation Enabled (R/O) 
1 = Enabled; 0 = Disabled 
13 
14 1 MByte Power on Reset Vector (R/O) 
1 = 1 MByte; O = 4 GBytes 
15 
17:16 APIC Cluster ID (R/O) 
18 System Bus Frequency (R/O) 
19 
21:20 Symmetric Arbitration ID (R/O) 
26:22 Clock Frequency Ratio (R/O) 
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Table 2-53. MSRs in Intel® Core™ Solo, Intel? Core™ Duo Processors, and Dual-Core Intel® Xeon® Processor LV 


Register 
Address 


Hex 


Dec 


Register Name 


Shared/ 
Unique 


Bit Description 


3AH 


58 


IA32_FEATURE_CONTROL 


Unique 


Control Features in |A-32 Processor (R/W) 
See Table 2-2. 


40H 


64 


MSR_LASTBRANCH_O 


Unique 


Last Branch Record 0 (R/W) 

One of 8 last branch record registers on the last branch record 
stack: bits 31-0 hold the ‘from’ address and bits 63-32 hold 
the ‘to’ address. See also: 

« Last Branch Record Stack TOS at 1C9H 


* Section 17.15, “Last Branch, Interrupt, and Exception 
Recording (Pentium M Processors).” 


41H 


65 


MSR_LASTBRANCH_1 


Unique 


Last Branch Record 1 (R/W) 
See description of MSR_LASTBRANCH_O. 


42H 


66 


MSR_LASTBRANCH_2 


Unique 


Last Branch Record 2 (R/W) 
See description of MSR_LASTBRANCH_O. 


43H 


67 


MSR_LASTBRANCH_3 


Unique 


Last Branch Record 3 (R/W) 
See description of MSR_LASTBRANCH_O. 


44H 


68 


MSR_LASTBRANCH_4 


Unique 


Last Branch Record 4 (R/W) 
See description of MSR_LASTBRANCH_O. 


45H 


69 


MSR_LASTBRANCH_5 


Unique 


Last Branch Record 5 (R/W) 
See description of MSR_LASTBRANCH_O. 


46H 


70 


MSR_LASTBRANCH_6 


Unique 


Last Branch Record 6 (R/W) 
See description of MSR_LASTBRANCH_O. 


47H 


71 


MSR_LASTBRANCH_7 


Unique 


Last Branch Record 7 (R/W) 
See description of MSR_LASTBRANCH_O. 


79H 


121 


IA32_BlOS_UPDT_TRIG 


Unique 


BIOS Update Trigger Register (W) 
See Table 2-2. 


8BH 


139 


IA32_BlOS_SIGN_ID 


Unique 


BIOS Update Signature ID (RO) 
See Table 2-2. 


C1H 


193 


IA32_PMCO 


Unique 


Performance Counter Register 
See Table 2-2. 


C2H 


194 


IA32_PMC1 


Unique 


Performance Counter Register 
See Table 2-2. 


CDH 


205 


MSR_FSB_FREQ 


Shared 


Scaleable Bus Speed (RO) 
This field indicates the scaleable bus clock speed: 


2:0 


* 101B: 100 MHz (FSB 400) 
* 001B: 133 MHz (FSB 533) 
* 011B: 167 MHz (FSB 667) 


133.33 MHz should be utilized if performing calculation with 
System Bus Speed when encoding is 101B. 
166.67 MHz should be utilized if performing calculation with 
System Bus Speed when encoding is 001B. 


Reserved 
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Table 2-53. MSRs in Intel® Core™ Solo, Intel? Core™ Duo Processors, and Dual-Core Intel® Xeon® Processor LV 


Register Shared/ 
Address Register Name Unique Bit Description 
Hex Dec 
E7H 231 IA32_MPERF Unique Maximum Performance Frequency Clock Count (RW) 
See Table 2-2. 
E8H 232 | IA32_APERF Unique Actual Performance Frequency Clock Count (RW) 
See Table 2-2. 
FEH 254 | IA32_MTRRCAP Unique See Table 2-2. 
11€H 281 MSR_BBL_CR_CTL3 Shared Control Register 3 
Used to configure the L2 Cache. 
0 L2 Hardware Enabled (RO) 
1 = If the L2 is hardware-enabled 
0 = Indicates if the L2 is hardware-disabled 
71 Reserved 
L2 Enabled (R/W) 
1=  L2 cache has been initialized 
O= Disabled (default) 
Until this bit is set the processor will not respond to the 
WBINVD instruction or the assertion of the FLUSH# input. 
22:9 Reserved 
23 L2 Not Present (RO) 
O= L2 Present 
1= L2Not Present 
63:24 Reserved 
174H 372 | IA32_SYSENTER_CS Unique See Table 2-2. 
175H 373 | IA32_SYSENTER_ESP Unique See Table 2-2. 
176H 374 | IA32_SYSENTER_EIP Unique See Table 2-2. 
179H 377 | IA32_MCG_CAP Unique See Table 2-2. 
17AH 378 | IA32_MCG_STATUS Unique Global Machine Check Status 
0 RIPV 
When set, this bit indicates that the instruction addressed by 
the instruction pointer pushed on the stack (when the 
machine check was generated) can be used to restart the 
program. If this bit is cleared, the program cannot be reliably 
restarted. 
1 EIPV 
When set, this bit indicates that the instruction addressed by 
the instruction pointer pushed on the stack (when the 
machine check was generated) is directly associated with the 
error. 
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Table 2-53. MSRs in Intel® Core™ Solo, Intel? Core™ Duo Processors, and Dual-Core Intel® Xeon® Processor LV 


Register Shared/ 
Address Register Name Unique Bit Description 
Hex Dec 
2 MCIP 
When set, this bit indicates that a machine check has been 
generated. If a second machine check is detected while this bit 
is still set, the processor enters a shutdown state. Software 
should write this bit to O after processing a machine check 
exception. 
63:3 Reserved 
186H 390 | IA32_PERFEVTSELO Unique See Table 2-2. 
187H 391 IA32_PERFEVTSEL1 Unique See Table 2-2. 
198H 408 | IA32_PERF_STATUS Shared See Table 2-2. 
199H 409 | IA32_PERF_CTL Unique See Table 2-2. 
19AH 410 | IA32_CLOCK_MODULATION Unique Clock Modulation (R/W) 
See Table 2-2. 
19BH 411 1A32_THERM_INTERRUPT Unique Thermal Interrupt Control (R/W) 
See Table 2-2. 
See Section 14.8.2, “Thermal Monitor." 
19CH 412 | 1IA32_THERM_STATUS Unique Thermal Monitor Status (R/W) 
See Table 2-2. 
See Section 14.8.2, “Thermal Monitor”. 
19DH 413 | MSR_THERM2_CTL Unique Thermal Monitor 2 Control 
15:0 Reserved 
16 TM_SELECT (R/W) 
Mode of automatic thermal monitor: 
O= Thermal Monitor 1 (thermally-initiated on-die modulation 
of the stop-clock duty cycle) 
1= Thermal Monitor 2 (thermally-initiated frequency 
transitions) 
If bit 3 of the IA32_MISC_ENABLE register is cleared, 
TM_SELECT has no effect. Neither TM1 nor TM2 will be 
enabled. 
63:16 Reserved 
1A0H 416 | IA32_MISC_ENABLE Enable Miscellaneous Processor Features 
(R/W) 
Allows a variety of processor functions to be enabled and 
disabled. 
2:0 Reserved 
3 Unique Automatic Thermal Control Circuit Enable (R/W) 
See Table 2-2. 
6:4 Reserved 
7 Shared Performance Monitoring Available (R) 
See Table 2-2. 
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Table 2-53. MSRs in Intel® Core™ Solo, Intel? Core™ Duo Processors, and Dual-Core Intel® Xeon® Processor LV 


Register Shared/ 
Address Register Name Unique Bit Description 


Hex Dec 


9:8 Reserved 


10 Shared FERR# Multiplexing Enable (R/W) 


1 =  FERR# asserted by the processor to indicate a pending 
break event within the processor 


O= Indicates compatible FERR# signaling behavior 

This bit must be set to 1 to support XAPIC interrupt model 
usage. 

11 Shared Branch Trace Storage Unavailable (RO) 

See Table 2-2. 


12 Reserved 


13 Shared TM2 Enable (R/W) 


When this bit is set (1) and the thermal sensor indicates that 
the die temperature is at the pre-determined threshold, the 
Thermal Monitor 2 mechanism is engaged. TM2 will reduce the 
bus to core ratio and voltage according to the value last 
written to MSR_THERM2_CTL bits 15:0. 


When this bit is clear (0, default), the processor does not 
change the VID signals or the bus to core ratio when the 
processor enters a thermal managed state. 


If the TM2 feature flag (ECX[8]) is not set to 1 after executing 
CPUID with EAX = 1, then this feature is not supported and 
BIOS must not alter the contents of this bit location. The 
processor is operating out of spec if both this bit and the TM1 
bit are set to disabled states. 


15:14 Reserved 

16 Shared Enhanced Intel SpeedStep Technology Enable (R/W) 
1= Enhanced Intel SpeedStep Technology enabled 
18 Shared ENABLE MONITOR FSM (R/W) 

See Table 2-2. 

19 Reserved 

22 Shared Limit CPUID Maxval (R/W) 

See Table 2-2. 


Setting this bit may cause behavior in software that depends 
on the availability of CPUID leaves greater than 2. 


33:23 Reserved 


34 Shared XD Bit Disable (R/W) 
See Table 2-2. 


63:35 Reserved 


1CSH 457 | MSR_LASTBRANCH_TOS Unique Last Branch Record Stack TOS (R/W) 


Contains an index (bits 0-3) that points to the MSR containing 
the most recent branch record. 


See MSR_LASTBRANCH_O_FROML_IP (at 40H). 
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Table 2-53. MSRs in Intel® Core™ Solo, Intel? Core™ Duo Processors, and Dual-Core Intel® Xeon® Processor LV 


Register Shared/ 
Address Register Name Unique Bit Description 
Hex Dec 

1D9H 473 | 1A32_DEBUGCTL Unique Debug Control (R/W) 
Controls how several debug features are used. Bit definitions 
are discussed in Table 2-2. 

1DDH 477 | MSR_LER_FROM_LIP Unique Last Exception Record From Linear IP (R) 
Contains a pointer to the last branch instruction that the 
processor executed prior to the last exception that was 
generated or the last interrupt that was handled. 

1DEH 478 |MSR_LER_TO_LIP Unique Last Exception Record To Linear IP (R) 
This area contains a pointer to the target of the last branch 
instruction that the processor executed prior to the last 
exception that was generated or the last interrupt that was 
handled. 

200H 512 |MTRRphysBaseO Unique Memory Type Range Registers 

201H 513 | MTRRphysMaskO Unique Memory Type Range Registers 

202H 514 | MTRRphysBase1 Unique Memory Type Range Registers 

203H 515 | MTRRphysMask1 Unique Memory Type Range Registers 

204H 516 | MTRRphysBase2 Unique Memory Type Range Registers 

205H 517 | MTRRphysMask2 Unique Memory Type Range Registers 

206H 518 | MTRRphysBase3 Unique Memory Type Range Registers 

207H 519 | MTRRphysMask3 Unique Memory Type Range Registers 

208H 520 | MTRRphysBase4 Unique Memory Type Range Registers 

209H 521 MTRRphysMask4 Unique Memory Type Range Registers 

20AH 522 | MTRRphysBase5 Unique Memory Type Range Registers 

20BH 523 | MTRRphysMask5 Unique Memory Type Range Registers 

20CH 524 | MTRRphysBase6 Unique Memory Type Range Registers 

20DH 525 | MTRRphysMask6 Unique Memory Type Range Registers 

20EH 526 | MTRRphysBase7 Unique Memory Type Range Registers 

20FH 527 | MTRRphysMask7 Unique Memory Type Range Registers 

250H 592 | MTRRfix64K_00000 Unique Memory Type Range Registers 

258H 600 | MTRRfix16K_80000 Unique Memory Type Range Registers 

259H 601 MTRRfix16K_A0000 Unique Memory Type Range Registers 

268H 616 | MTRRfix4K_COO00 Unique Memory Type Range Registers 

269H 617 | MTRRfix4K_C8000 Unique Memory Type Range Registers 

26AH 618 | MTRRfix4K_DOOOO Unique Memory Type Range Registers 

26BH 619 | MTRRfix4K_D8000 Unique Memory Type Range Registers 

26CH 620 | MTRRfix4K_EOO00 Unique Memory Type Range Registers 

26DH 621 MTRRfix4K_E8000 Unique Memory Type Range Registers 

26EH 622 | MTRRfix4K_FOOOO Unique Memory Type Range Registers 

26FH 623 | MTRRfix4K_F8000 Unique Memory Type Range Registers 
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Register Shared/ 
Address Register Name Unique Bit Description 
Hex Dec 

2FFH 767 | IA32_MTRR_DEF_TYPE Unique Default Memory Types (R/W) 
See Table 2-2. 
See Section 11.11.2.1, “IA32_MTRR_DEF_TYPE MSR." 

400H | 1024 | IA32_MCO_CTL Unique See Section 15.3.2.1, “IA32_MCi_CTL MSRs." 

401H | 1025 | 1A32_MCO_STATUS Unique See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 

402H | 1026 | IA32_MCO_ADDR Unique See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The IA32_MCO_ADDR register is either not implemented or 
contains no address if the ADDRV flag in the 
IA32_MCO_STATUS register is clear. When not implemented in 
the processor, all reads and writes to this MSR will cause a 
general-protection exception. 

404H | 1028 | IA32_MC1_CTL Unique See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

405H | 1029 | IA32_MC1_STATUS Unique See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 

406H | 1030 | IA32_MC1_ADDR Unique See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The IA32_MC1_ADDR register is either not implemented or 
contains no address if the ADDRV flag in the 
IA32_MC1_STATUS register is clear. When not implemented in 
the processor, all reads and writes to this MSR will cause a 
general-protection exception. 

408H | 1032 | IA32_MC2_CTL Unique See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

409H | 1033 | IA32_MC2_STATUS Unique See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 

40AH | 1034 | IA32_MC2_ADDR Unique See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The IA32_MC2_ADDR register is either not implemented or 
contains no address if the ADDRV flag in the 
IA32_MC2_STATUS register is clear. When not implemented in 
the processor, all reads and writes to this MSR will cause a 
general-protection exception. 

40CH | 1036 | MSR_MC4_CTL Unique See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

40DH | 1037 | MSR_MC4_STATUS Unique See Section 15.3.2.2, “IA32_MCi_STATUS MSRS.” 

40EH | 1038 | MSR_MC4_ADDR Unique See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The MSR_MC4_ADDR register is either not implemented or 
contains no address if the ADDRV flag in the 
MSR_MC4_STATUS register is clear. When not implemented in 
the processor, all reads and writes to this MSR will cause a 
general-protection exception. 

410H | 1040 | IA32_MC3_CTL See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 

411H | 1041 | 1A32_MC3_STATUS See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 

412H | 1042 |MSR_MC3_ADDR Unique See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 
The MSR_MC3_ADDR register is either not implemented or 
contains no address if the ADDRV flag in the 
MSR_MC3_STATUS register is clear. When not implemented in 
the processor, all reads and writes to this MSR will cause a 
general-protection exception. 
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Table 2-53. MSRs in Intel® Core™ Solo, Intel? Core™ Duo Processors, and Dual-Core Intel® Xeon® Processor LV 


Register 
Address 


Hex 


Dec 


Register Name 


Shared/ 
Unique 


Bit Description 


413H 


1043 


MSR_MC3_MISC 


Unique 


Machine Check Error Reporting Register - contains additional 
information describing the machine-check error if the MISCV 
flag in the I[A32_MCi_STATUS register is set. 


414H 


1044 


MSR_MC5_CTL 


Unique 


Machine Check Error Reporting Register - controls signaling of 
#MC for errors produced by a particular hardware unit (or 
group of hardware units). 


415H 


416H 


1045 


1046 


MSR_MC5_STATUS 


MSR_MC5_ADDR 


Unique 


Unique 


Machine Check Error Reporting Register - contains information 
related to a machine-check error if its VAL (valid) flag is set. 
Software is responsible for clearing IA32_MCi_STATUS MSRs 
by explicitly writing Os to them; writing 1s to them causes a 
general-protection exception. 


Machine Check Error Reporting Register - contains the address 
of the code or data memory location that produced the 
machine-check error if the ADDRV flag in the 
IA32_MCi_STATUS register is set. 


417H 


1047 


MSR_MC5_MISC 


Unique 


Machine Check Error Reporting Register - contains additional 
information describing the machine-check error if the MISCV 
flag in the I[A32_MCi_STATUS register is set. 


480H 


1152 


1A32_VMX_BASIC 


Unique 


Reporting Register of Basic VMX Capabilities (R/O) 
See Table 2-2. 

See Appendix A.1, “Basic VMX Information”. 

(If CPUID.O1H:ECX,[bit 5]) 


481H 


1153 


IA32_VMX_PINBASED_CTLS 


Unique 


Capability Reporting Register of Pin-Based VM-Execution 
Controls (R/O) 


See Appendix A.3, “VM-Execution Controls”. 
(If CPUID.O1H:ECX.[bit 5]) 


482H 


1154 


IA32_VMX_PROCBASED_CTLS 


Unique 


Capability Reporting Register of Primary Processor-Based 
VM-Execution Controls (R/O) 


See Appendix A.3, “VM-Execution Controls”. 
(If CPUID.O1H:ECX.[bit 5]) 


483H 


1155 


IA32_VMX_EXIT_CTLS 


Unique 


Capability Reporting Register of VM-Exit Controls (R/O) 
See Appendix A.4, “VM-Exit Controls”. 
(If CPUID.O1H:ECX.[bit 5]) 


484H 


1156 


IA32_VMX_ENTRY_CTLS 


Unique 


Capability Reporting Register of VM-Entry Controls (R/O) 
See Appendix A.5, “VM-Entry Controls”. 
(If CPUID.O1H:ECX.[bit 5]) 


485H 


1157 


IA32_VMX_MISC 


Unique 


Reporting Register of Miscellaneous VMX Capabilities (R/O) 
See Appendix A.6, “Miscellaneous Data”. 
(If CPUID.O1H:ECX.[bit 5]) 


486H 


1158 


IA32_VMX_CRO_FIXEDO 


Unique 


Capability Reporting Register of CRO Bits Fixed to O (R/O) 
See Appendix A.7, “VMX-Fixed Bits in CRO”. 
(If CPUID.O1H:ECX.[bit 5]) 
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Register Shared/ 
Address Register Name Unique Bit Description 
Hex Dec 
487H 1159 | IA32_VMX_CRO_FIXED1 Unique Capability Reporting Register of CRO Bits Fixed to 1 (R/O) 
See Appendix A.7, “VMX-Fixed Bits in CRO”. 
(If CPUID.O1H:ECX.[bit 5]) 
488H 1160 | IA32_VMX_CR4_FIXEDO Unique Capability Reporting Register of CR4 Bits Fixed to O (R/O) 
See Appendix A.8, “VMX-Fixed Bits in CR4”. 
(If CPUID.O1H:ECX.[bit 5]) 
489H 1161 | IA32_VMX_CR4_FIXED1 Unique Capability Reporting Register of CR4 Bits Fixed to 1 (R/O) 
See Appendix A.8, “VMX-Fixed Bits in CR4”. 
(If CPUID.O1H:ECX.[bit 5]) 
48AH 1162 | IA32_VMX_VMCS_ENUM Unique Capability Reporting Register of VMCS Field Enumeration (R/O) 
See Appendix A.9, “VMCS Enumeration”. 
(If CPUID.O1H:ECX.[bit 5]) 
48BH 1163 | IA32_VMX_PROCBASED_CTLS2 | Unique Capability Reporting Register of Secondary Processor-Based 
VM-Execution Controls (R/O) 
See Appendix A.3, "VM-Execution Controls”. 
(If CPUID.O1H:ECX.[bit 5] and 
IA32_VMX_PROCBASED_CTLS[bit 63]) 
600H | 1536 | IA32_DS_AREA Unique DS Save Area (R/W) 
See Table 2-2. 
See Section 18.6.3.4, “Debug Store (DS) Mechanism.” 
31:0 DS Buffer Management Area 
Linear address of the first byte of the DS buffer management 
area. 
63:32 Reserved 
CO00_ IA32_EFER Unique See Table 2-2. 
0080H 
10:0 Reserved 
11 Execute Disable Bit Enable 
63:12 Reserved 
2.21 MSRS IN THE PENTIUM M PROCESSOR 


Model-specific registers (MSRs) for the Pentium M processor are similar to those described in Section 2.22 for P6 
family processors. The following table describes new MSRs and MSRs whose behavior has changed on the Pentium 
M processor. 


Table 2-54. MSRs in Pentium M Processors 


Register Bit Description 
Address Register Name / Bit Fields 

Hex Dec 

OH 0 P5_MC_ADDR See Section 2.23, “MSRs in Pentium Processors.” 
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Table 2-54. MSRs in Pentium M Processors (Contd.) 


Register Bit Description 
Address Register Name / Bit Fields 
Hex Dec 
1H 1 P5_MC_TYPE See Section 2.23, “MSRs in Pentium Processors.” 
10H 16 IA32_TIME_STAMP_COUNTER See Section 17.17, “Time-Stamp Counter,” and see Table 2-2. 
17H 23 IA32_PLATFORM_ID Platform ID (R) 
See Table 2-2. 


The operating system can use this MSR to determine “slot” information 
for the processor and the proper microcode update to load. 


2AH 42 MSR_EBL_CR_POWERON Processor Hard Power-On Configuration 
(R/W) Enables and disables processor features. 
(R) Indicates current processor configuration. 


0 Reserved 
1 Data Error Checking Enable (R) 

0 = Disabled 

Always 0 on the Pentium M processor. 
2 Response Error Checking Enable (R) 

0 = Disabled 

Always 0 on the Pentium M processor. 
3 MCERR# Drive Enable (R) 

0 = Disabled 

Always 0 on the Pentium M processor. 
4 Address Parity Enable (R) 

0 = Disabled 

Always 0 on the Pentium M processor. 
6:5 Reserved 
7 BINIT# Driver Enable (R) 


1 = Enabled; 0 = Disabled 
Always 0 on the Pentium M processor. 


8 Output Tri-state Enabled (R/O) 
1 = Enabled; 0 = Disabled 
9 Execute BIST (R/O) 
1 = Enabled; 0 = Disabled 
10 MCERR# Observation Enabled (R/O) 


1 = Enabled; 0 = Disabled 
Always 0 on the Pentium M processor. 


11 Reserved 


12 BINIT# Observation Enabled (R/O) 
1 = Enabled; 0 = Disabled 
Always 0 on the Pentium M processor. 


13 Reserved 
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Table 2-54. MSRs in Pentium M Processors (Contd.) 


Register Bit Description 
Address Register Name / Bit Fields 
Hex Dec 
14 1 MByte Power on Reset Vector (R/O) 
1 = 1 MByte; 0 = 4 GBytes 
Always 0 on the Pentium M processor. 
15 Reserved 
17:16 APIC Cluster ID (R/O) 
Always 00B on the Pentium M processor. 
18 System Bus Frequency (R/O) 
0 = 100 MHz 
1 = Reserved 
Always 0 on the Pentium M processor. 
19 Reserved 
21:20 Symmetric Arbitration ID (R/O) 
Always OOB on the Pentium M processor. 
26:22 Clock Frequency Ratio (R/O) 
40H 64 MSR_LASTBRANCH_O Last Branch Record 0 (R/W) 
One of 8 last branch record registers on the last branch record stack: bits 
31-0 hold the ‘from’ address and bits 63-32 hold the to address. 
See also: 
« Last Branch Record Stack TOS at 1C9H. 
* Section 17.15, “Last Branch, Interrupt, and Exception Recording 
(Pentium M Processors)”. 
41H 65 MSR_LASTBRANCH_1 Last Branch Record 1 (R/W) 
See description of MSR_LASTBRANCH_O. 
42H 66 MSR_LASTBRANCH_2 Last Branch Record 2 (R/W) 
See description of MSR_LASTBRANCH_O. 
43H 67 MSR_LASTBRANCH_3 Last Branch Record 3 (R/W) 
See description of MSR_LASTBRANCH_O. 
44H 68 MSR_LASTBRANCH_4 Last Branch Record 4 (R/W) 
See description of MSR_LASTBRANCH_O. 
45H 69 MSR_LASTBRANCH_5 Last Branch Record 5 (R/W) 
See description of MSR_LASTBRANCH_O. 
46H 70 MSR_LASTBRANCH_6 Last Branch Record 6 (R/W) 
See description of MSR_LASTBRANCH_O. 
47H 7) MSR_LASTBRANCH_7 Last Branch Record 7 (R/W) 
See description of MSR_LASTBRANCH_O. 
119H 281 MSR_BBL_CR_CTL Control Register 
Used to program L2 commands to be issued via cache configuration 
accesses mechanism. Also receives L2 lookup response. 
63:0 Reserved 
11€H 281 MSR_BBL_CR_CTL3 Control register 3 
Used to configure the L2 Cache. 
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Table 2-54. MSRs in Pentium M Processors (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Bit Description 


L2 Hardware Enabled (RO) 
1 = If the L2 is hardware-enabled. 
0 = Indicates if the L2 is hardware-disabled. 


Reserved 


ECC Check Enable (RO) 

This bit enables ECC checking on the cache data bus. ECC is always 
generated on write cycles. 

O= Disabled (default) 

1= Enabled 


For the Pentium M processor, ECC checking on the cache data bus is 
always enabled. 


Reserved 


L2 Enabled (R/W) 
1 = Le cache has been initialized 
O= Disabled (default) 


Until this bit is set the processor will not respond to the WBINVD 
instruction or the assertion of the FLUSH# input. 


22:9 
23 


Reserved 


L2 Not Present (RO) 
O= L2 Present 
1=  L2 Not Present 


63:24 


Reserved 


179H 


377 


1A32_MCG_CAP 


Read-only register that provides information about the machine-check 
architecture of the processor. 


7:0 


Count (RO) 

Indicates the number of hardware unit error reporting banks available in 
the processor. 

IA32_MCG_CTL Present (RO) 


1 = Indicates that the processor implements the MSR_MCG_CTL 
register found at MSR 17BH. 


O= Not supported. 


63:9 


Reserved 


17AH 


378 


IA32_MCG_STATUS Global Machine Check Status 


0 


RIPV 


When set, this bit indicates that the instruction addressed by the 
instruction pointer pushed on the stack (when the machine check was 
generated) can be used to restart the program. If this bit is cleared, the 
program cannot be reliably restarted. 


EIPV 


When set, this bit indicates that the instruction addressed by the 
instruction pointer pushed on the stack (when the machine check was 
generated) is directly associated with the error. 
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Table 2-54. MSRs in Pentium M Processors (Contd.) 


Register Bit Description 
Address Register Name / Bit Fields 


Hex Dec 


2 MCIP 


When set, this bit indicates that a machine check has been generated. If a 
second machine check is detected while this bit is still set, the processor 
enters a shutdown state. Software should write this bit to O after 
processing a machine check exception. 


63:3 Reserved 
198H 408 | IA32_PERF_STATUS See Table 2-2. 
199H 409 | IA32_PERF_CTL See Table 2-2. 
19AH 410 | IA32_CLOCK_MODULATION Clock Modulation (R/W). 
See Table 2-2. 
See Section 14.8.3, “Software Controlled Clock Modulation.” 
19BH 411 | IA32_THERM_INTERRUPT Thermal Interrupt Control (R/W) 
See Table 2-2. 
See Section 14.8.2, “Thermal Monitor.” 
19CH 412 | 1A32_THERM_STATUS Thermal Monitor Status (R/W) 
See Table 2-2. 
See Section 14.8.2, “Thermal Monitor.” 
19DH 413 | MSR_THERM2_CTL Thermal Monitor 2 Control 
15:0 Reserved 
16 TM_SELECT (R/W) 


Mode of automatic thermal monitor: 

Q= Thermal Monitor 1 (thermally-initiated on-die modulation of the 
stop-clock duty cycle) 

1 = Thermal Monitor 2 (thermally-initiated frequency transitions) 


If bit 3 of the IA32_MISC_ENABLE register is cleared, TM_SELECT has no 
effect. Neither TM1 nor TM2 will be enabled. 


63:16 Reserved 
1A0H 416 | |IA32_MISC_ENABLE Enable Miscellaneous Processor Features (R/W) 
Allows a variety of processor functions to be enabled and disabled. 
2:0 Reserved 
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Table 2-54. MSRs in Pentium M Processors (Contd.) 


Register 
Address 


Hex Dec 


Register Name / Bit Fields 


Bit Description 


Automatic Thermal Control Circuit Enable (R/W) 


1 = Setting this bit enables the thermal control circuit (TCC) portion of 
the Intel Thermal Monitor feature. This allows processor clocks to 
be automatically modulated based on the processor's thermal 
sensor operation. 

O= Disabled (default). 


The automatic thermal control circuit enable bit determines if the 
thermal control circuit (TCC) will be activated when the processor's 
internal thermal sensor determines the processor is about to exceed its 
maximum operating temperature. 


When the TCC is activated and TM1 is enabled, the processors clocks will 
be forced to a 50% duty cycle. BIOS must enable this feature. 


The bit should not be confused with the on-demand thermal control 
circuit enable bit. 


Reserved 


Performance Monitoring Available (R) 
1 = Performance monitoring enabled. 
O= Performance monitoring disabled. 


9:8 


Reserved 


10 


FERR# Multiplexing Enable (R/W) 

1 = FERR# asserted by the processor to indicate a pending break 
event within the processor. 

O= Indicates compatible FERR# signaling behavior. 

This bit must be set to 1 to support XAPIC interrupt model usage. 


Branch Trace Storage Unavailable (RO) 
1 = Processor doesn't support branch trace storage (BTS) 
O=  BTSis supported 


15:13 


Processor Event Based Sampling Unavailable (RO) 


1 = Processor does not support processor event based sampling 
(PEBS); 

O=  PEBS is supported. 

The Pentium M processor does not support PEBS. 


Reserved 


16 


Enhanced Intel SpeedStep Technology Enable (R/W) 
1 =  €nhanced Intel SpeedStep Technology enabled. 
On the Pentium M processor, this bit may be configured to be read-only. 


22:17 


Reserved 


23 


63:24 


XTPR Message Disable (R/W) 


When set to 1, XTPR messages are disabled. xTPR messages are optional 
messages that allow the processor to inform the chipset of its priority. 
The default is processor specific. 


Reserved 
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Table 2-54. MSRs in Pentium M Processors (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Bit Description 


1C9H 


457 


MSR_LASTBRANCH_TOS 


Last Branch Record Stack TOS (R/W) 


Contains an index (bits 0-3) that points to the MSR containing the most 
recent branch record. See also: 
* MSR_LASTBRANCH_O_FROM_IP (at 40H). 


* Section 17.15, “Last Branch, Interrupt, and Exception Recording 
(Pentium M Processors)”. 


1D9H 


473 


MSR_DEBUGCTLB 


Debug Control (R/W) 

Controls how several debug features are used. Bit definitions are 
discussed in the referenced section. 

See Section 17.15, “Last Branch, Interrupt, and Exception Recording 
(Pentium M Processors)." 


1DDH 


477 


MSR_LER_TO_LIP 


Last Exception Record To Linear IP (R) 


This area contains a pointer to the target of the last branch instruction 
that the processor executed prior to the last exception that was 
generated or the last interrupt that was handled. 


See Section 17.15, “Last Branch, Interrupt, and Exception Recording 
(Pentium M Processors)” and Section 17.16.2, “Last Branch and Last 
Exception MSRs." 


1DEH 


478 


MSR_LER_FROM_LIP 


Last Exception Record From Linear IP (R) 


Contains a pointer to the last branch instruction that the processor 

executed prior to the last exception that was generated or the last 

interrupt that was handled. 

See Section 17.15, “Last Branch, Interrupt, and Exception Recording 
(Pentium M Processors)” and Section 17.16.2, “Last Branch and Last 
Exception MSRs.” 


2FFH 


767 


IA32_MTRR_DEF_TYPE 


Default Memory Types (R/W) 


Sets the memory type for the regions of physical memory that are not 
mapped by the MTRRs. 


See Section 11.11.2.1, “IA32_MTRR_DEF_TYPE MSR.” 


400H 


1024 


1A32_MCO_CTL 


See Section 15.3.2.1, "IA32_MCi_CTL MSRs.” 


401H 


1025 


IA32_MCO_STATUS 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 


402H 


1026 


IA32_MCO_ADDR 


See Section 14.3.2.3., “IA32_MCi_ADDR MSRs”. 

The IA32_MCO_ADDR register is either not implemented or contains no 
address if the ADDRV flag in the IA32_MCO_STATUS register is clear. 
When not implemented in the processor, all reads and writes to this MSR 
will cause a general-protection exception. 


404H 


1028 


IA32_MC1_CTL 


See Section 15.3.2.1, "IA32_MCi_CTL MSRs.” 


405H 


1029 


IA32_MC1_STATUS 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 


406H 


1030 


IA32_MC1_ADDR 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 

The IA32_MC1_ADDR register is either not implemented or contains no 
address if the ADDRV flag in the IA32_MC1_STATUS register is clear. 
When not implemented in the processor, all reads and writes to this MSR 
will cause a general-protection exception. 


408H 


1032 


IA32_MC2_CTL 


See Section 15.3.2.1, "IA32_MCi_CTL MSRs." 


409H 


1033 


IA32_MC2_STATUS 


See Chapter 15.3.2.2, “IA32_MCi_STATUS MSRS.” 
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Register 
Address 


Hex Dec 


Register Name / Bit Fields 


Bit Description 


40AH | 1034 


IA32_MC2_ADDR 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The IA32_MC2_ADDR register is either not implemented or contains no 
address if the ADDRV flag in the IA32_MC2_STATUS register is clear. 
When not implemented in the processor, all reads and writes to this MSR 
will cause a general-protection exception. 


40CH | 1036 


MSR_MC4_CTL 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


40DH | 1037 


MSR_MC4_STATUS 


See Section 15.3.2.2, “IA32_MCi_STATUS MSRS." 


40€H | 1038 


MSR_MC4_ADDR 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The MSR_MC4_ADDR register is either not implemented or contains no 
address if the ADDRV flag in the MSR_MC4_STATUS register is clear. 
When not implemented in the processor, all reads and writes to this MSR 
will cause a general-protection exception. 


410H | 1040 


MSR_MC3_CTL 


See Section 15.3.2.1, “IA32_MCi_CTL MSRs.” 


411H | 1041 
412H | 1042 


MSR_MC3_STATUS 
MSR_MC3_ADDR 


See Section 15.3.2.2, "IA32_MCi_STATUS MSRS." 


See Section 15.3.2.3, “IA32_MCi_ADDR MSRs.” 


The MSR_MC3_ADDR register is either not implemented or contains no 
address if the ADDRV flag in the MSR_MC3_STATUS register is clear. 
When not implemented in the processor, all reads and writes to this MSR 
will cause a general-protection exception. 


600H | 1536 


IA32_DS_AREA 


DS Save Area (R/W) 
See Table 2-2. 


Points to the DS buffer management area, which is used to manage the 
BTS and PEBS buffers. See Section 18.6.3.4, “Debug Store (DS) 
Mechanism.” 


DS Buffer Management Area 
Linear address of the first byte of the DS buffer management area. 


63:32 


Reserved 


2.22 


MSRS IN THE P6 FAMILY PROCESSORS 


The following MSRs are defined for the P6 family processors. The MSRs in this table that are shaded are available 

only in the Pentium II and Pentium III processors. Beginning with the Pentium 4 processor, some of the MSRs in this 
list have been designated as “architectural” and have had their names changed. See Table 2-2 for a list of the archi- 
tectural MSRs. 


Table 2-55. MSRs in the P6 Family Processors 


Register 

Address Register Name / Bit Fields Bit Description 
Hex Dec 
OH 0 P5_MC_ADDR See Section 2.23, “MSRs in Pentium Processors.” 
1H 1 P5_MC_TYPE See Section 2.23, “MSRs in Pentium Processors.” 
10H 16 TSC See Section 17.17, “Time-Stamp Counter.” 
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Table 2-55. MSRs in the P6 Family Processors (Contd.) 


Register 
Address Register Name / Bit Fields Bit Description 
Hex Dec 
17H 23 IA32_PLATFORM_ID Platform ID (R) 
The operating system can use this MSR to determine “slot” information for 
the processor and the proper microcode update to load. 
49:0 Reserved 
52:50 Platform Id (R) 
Contains information concerning the intended platform for the processor. 
52 51 50 
0 O 0O_ Processor Flag 0 
0 O 1 Processor Flag 1 
0 1  O- Processor Flag 2 
0 1 + 1 Processor Flag 3 
1 0 O- Processor Flag 4 
1 0 1 Processor Flag 5 
1 1  O- Processor Flag 6 
1 1 +1 Processor Flag 7 
56:53 L2 Cache Latency Read. 
59:57 Reserved 
60 Clock Frequency Ratio Read. 
63:61 Reserved 
1BH 27 APIC_BASE Section 10.4.4, “Local APIC Status and Location." 
7:0 Reserved 
8 Boot Strap Processor Indicator Bit 
1 = BSP 
10:9 Reserved 
11 APIC Global Enable Bit - Permanent till reset 
1 = Enabled 
0 = Disabled 
31:12 APIC Base Address. 
63:32 Reserved 
2AH 42 EBL_CR_POWERON Processor Hard Power-On Configuration 
(R/W) Enables and disables processor features; 
(R) indicates current processor configuration. 
0) Reserved! 
1 Data Error Checking Enable (R/W) 
1 = Enabled 
0 = Disabled 
2 Response Error Checking Enable FRCERR Observation Enable (R/W) 
1 = Enabled 
0 = Disabled 
3 AERR# Drive Enable (R/W) 
1 = Enabled 
0 = Disabled 
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Table 2-55. MSRs in the P6 Family Processors (Contd.) 


Register 
Address 


Hex Dec 


Register Name / Bit Fields 


Bit Description 


BERR# Enable for Initiator Bus Requests (R/W) 
1 = Enabled 
0 = Disabled 


Reserved 


BERR# Driver Enable for Initiator Internal Errors (R/W) 
1 = Enabled 
0 = Disabled 


BINIT# Driver Enable (R/W) 
1 = Enabled 
0 = Disabled 


Output Tri-state Enabled (R) 
1 = Enabled 
0 = Disabled 


Execute BIST (R) 
1 = Enabled 
0 = Disabled 


10 


11 


AERR# Observation Enabled (R) 
1 = Enabled 
0 = Disabled 


Reserved 


12 


BINIT# Observation Enabled (R) 
1 = Enabled 
0 = Disabled 


13 


In Order Queue Depth (R) 
1=1 
0=8 


14 


1-MByte Power on Reset Vector (R) 
1 = 1MByte 
0 = 4GBytes 


15 


FRC Mode Enable (R) 
1 = Enabled 
0 = Disabled 


17:16 
19:18 


APIC Cluster ID (R) 


System Bus Frequency (R) 
00 = 66MHz 

10 = 100Mhz 

01 = 133MHz 

11 = Reserved 


21:20 
25:22 


Symmetric Arbitration ID (R) 
Clock Frequency Ratio (R) 


26 


Low Power Mode Enable (R/W) 
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Table 2-55. MSRs in the P6 Family Processors (Contd.) 


Register 
Address Register Name / Bit Fields Bit Description 
Hex Dec 
27 Clock Frequency Ratio 
63:28 Reserved! 
33H 51 MSR_TEST_CTRL Test Control Register 
29:0 Reserved 
30 Streaming Buffer Disable 
31 Disable LOCK# 
Assertion for split locked access. 
79H 121 BIOS_UPDT_TRIG BIOS Update Trigger Register. 
88H 136 | BBL_CR_DO[63:0] Chunk 0 data register D[63:0]: used to write to and read from the L2 
89H 137 | BBL_CR_D1[63:0] Chunk 1 data register D[63:0]: used to write to and read from the L2 
8AH 138 | BBL_CR_D2[63:0] Chunk 2 data register D[63:0]: used to write to and read from the L2 
8BH 139 | BIOS_SIGN/BBL_CR_D3[63:0] BIOS Update Signature Register or Chunk 3 data register D[63:0] 
Used to write to and read from the L2 depending on the usage model. 
C1H 193 | PerfCtrO (PERFCTRO) Performance Counter Register 
See Table 2-2. 
C2H 194 | PerfCtr1 (PERFCTR1) Performance Counter Register 
See Table 2-2. 
FEH 254 | MTRRcap Memory Type Range Registers 
116H 278 | BBL_CR_ADDR [63:0] Address register: used to send specified address (A31-A3) to L2 during 
cache initialization accesses. 
BBL_CR_ADDR [63:32] Reserved, 
BBL_CR_ADDR [31:3] Address bits [35:3] 
BBL_CR_ADDR [2:0] Reserved Set to 0. 
118H 280 | BBL_CR_DECC[63:0] Data ECC register D[7:0]: used to write ECC and read ECC to/from L2 
119H 281 =| BBL_CR_CTL Control register: used to program L2 commands to be issued via cache 
configuration accesses mechanism. Also receives L2 lookup response 
Reserved 
BL_CR_CTL[63:22] Processor number® 
BBL_CR_CTL[21] Disable = 1 
Enable = 0 
Reserved 
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Table 2-55. MSRs in the P6 Family Processors (Contd.) 


Register 
Address Register Name / Bit Fields Bit Description 
Hex Dec 
BBL_CR_CTL[20:19] User supplied ECC 
BBL_CR_CTL[18] Reserved 
BBL_CR_CTL[17] L2 Hit 
BBL_CR_CTL[16] Reserved 
BBL_CR_CTL[15:14] State from L2 
BBL_CR_CTL[13:12] Modified - 11,Exclusive - 10, Shared - 01, Invalid - 00 
Way from L2 
BBL_CR_CTL[11:10] Way 0 - 00, Way 1 - 01, Way 2 - 10, Way 3-11 
Way to L2 
BBL_CR_CTL[9:8] Reserved 
BBL_CR_CTL[7] State to L2 
BBL_CR_CTL[6:5] 
BBL_CR_CTL[4:0] L2 Command 
01100 Data Read w/ LRU update (RLU) 
01110 Tag Read w/ Data Read (TRR) 
01111 Tag Inquire (Tl) 
00010 L2 Control Register Read (CR) 
00011 L2 Control Register Write (CW) 
010 + MESI encode Tag Write w/ Data Read (TWR) 
111 + MESI encode Tag Write w/ Data Write (TWW) 
100 + MESI encode Tag Write (TW) 
11AH 282 | BBL_CR_TRIG Trigger register: used to initiate a cache configuration accesses access, 
Write only with Data = 0. 
11BH 283 | BBL_CR_BUSY Busy register: indicates when a cache configuration accesses L2 command 
is in progress. D[O] = 1 = BUSY 
11€H 286 | BBL_CR_CTL3 Control register 3: used to configure the L2 Cache 
BBL_CR_CTL3[63:26] Reserved 
BBL_CR_CTL3[25] Cache bus fraction (read only) 
BBL_CR_CTL3[24] Reserved 
BBL_CR_CTL3[23] L2 Hardware Disable (read only) 
BBL_CR_CTL3[22:20] L2 Physical Address Range support 
111 64GBytes 
110 32GBytes 
101 16GBytes 
100 8GBytes 
011 4GBytes 
010 2GBytes 
001 1GBytes 
000 512MBytes 
BBL_CR_CTL3[19] Reserved 
BBL_CR_CTL3[18] Cache State error checking enable (read/write) 
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Table 2-55. MSRs in the P6 Family Processors (Contd.) 


Register 
Address Register Name / Bit Fields Bit Description 
Hex Dec 
BBL_CR_CTL3[17:13 Cache size per bank (read/write) 
00001 256KBytes 
00010 512KBytes 
00100 1MByte 
01000 2MByte 
10000 4MBytes 
BBL_CR_CTL3[1 2:11] Number of L2 banks (read only) 
BBL_CR_CTL3[10:9] L2 Associativity (read only) 
00 Direct Mapped 
01 2 Way 
10 4 Way 
11 Reserved 
BBL_CR_CTL3[8] L2 Enabled (read/write) 
BBL_CR_CTL3[7] CRTN Parity Check Enable (read/write) 
BBL_CR_CTL3[6] Address Parity Check Enable (read/write) 
BBL_CR_CTL3[5] ECC Check Enable (read/write) 
BBL_CR_CTL3[4:1] L2 Cache Latency (read/write) 
BBL_CR_CTL3[0] L2 Configured (read/write 
) 
174H 372 | SYSENTER_CS_MSR CS register target for CPL O code 
175H 373 | SYSENTER_ESP_MSR Stack pointer for CPL O stack 
176H 374 | SYSENTER_EIP_MSR CPL O code entry point 
179H 377 | MCG_CAP Machine Check Global Control! Register 
17AH 378 | MCG_STATUS Machine Check Error Reporting Register - contains information related to a 
machine-check error if its VAL (valid) flag is set. Software is responsible 
for clearing I[A32_MCi_STATUS MSRs by explicitly writing Os to them; 
writing 1s to them causes a general-protection exception. 
17BH 379 | MCG_CTL Machine Check Error Reporting Register - controls signaling of #MC for 
errors produced by a particular hardware unit (or group of hardware 
units). 
186H 390 | Perf€vtSel0 (EVNTSELO) Performance Event Select Register 0 (R/W) 
7:0 Event Select 
Refer to Performance Counter section for a list of event encodings. 
15:8 UMASK (Unit Mask) 
Unit mask register set to 0 to enable all count options. 
16 USER 
Controls the counting of events at Privilege levels of 1, 2, and 3. 
17 OS 
Controls the counting of events at Privilege level of 0. 
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Table 2-55. MSRs in the P6 Family Processors (Contd.) 


Register 
Address 


Hex 


Dec 


Register Name / Bit Fields 


Bit Description 


18 


E 

Occurrence/Duration Mode Select 
1 = Occurrence 

0 = Duration 


19 


PC 
Enabled the signaling of performance counter overflow via BPO pin 


20 


INT 

Enables the signaling of counter overflow via input to APIC 
1 = Enable 

0 = Disable 


22 


ENABLE 

Enables the counting of performance events in both counters 
1 = Enable 

0 = Disable 


23 


INV 

Inverts the result of the CMASK condition 
1 = Inverted 

O = Non-Inverted 


31:24 


CMASK (Counter Mask) 


187H 


391 


Perf€vtSel1 (EVNTSEL1) 


Performance Event Select for Counter 1 (R/W) 


7:0 


Event Select 
Refer to Performance Counter section for a list of event encodings. 


15:8 


UMASK (Unit Mask) 
Unit mask register set to O to enable all count options. 


16 


USER 
Controls the counting of events at Privilege levels of 1, 2, and 3. 


17 


Os 
Controls the counting of events at Privilege level of 0. 


18 


E 

Occurrence/Duration Mode Select. 
1 = Occurrence 

0 = Duration 


19 


PC 
Enabled the signaling of performance counter overflow via BPO pin. 
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Table 2-55. MSRs in the P6 Family Processors (Contd.) 


Register 
Address Register Name / Bit Fields Bit Description 
Hex Dec 
20 INT 
Enables the signaling of counter overflow via input to APIC. 
1 = Enable 
0 = Disable 
23 INV 
Inverts the result of the CMASK condition. 
1 = Inverted 
0 = Non-Inverted 
31:24 CMASK (Counter Mask) 
1D9H 473 | DEBUGCTLMSR Enables last branch, interrupt, and exception recording; taken branch 
breakpoints; the breakpoint reporting pins; and trace messages. This 
register can be written to using the WRMSR instruction, when operating 
at privilege level O or when in real-address mode. 
0 Enable/Disable Last Branch Records 
1 Branch Trap Flag 
2 Performance Monitoring/Break Point Pins 
3 Performance Monitoring/Break Point Pins 
4 Performance Monitoring/Break Point Pins 
5 Performance Monitoring/Break Point Pins 
6 Enable/Disable Execution Trace Messages 
31:7 Reserved 
1DBH 475 | LASTBRANCHFROMIP 32-bit register for recording the instruction pointers for the last branch, 
interrupt, or exception that the processor took prior to a debug exception 
being generated. 
1DCH 476 | LASTBRANCHTOIP 32-bit register for recording the instruction pointers for the last branch, 
interrupt, or exception that the processor took prior to a debug exception 
being generated. 
1DDH 477 | LASTINTFROMIP Last INT from IP 
1DEH 478 | LASTINTTOIP Last INT to IP 
200H 512 | MTRRphysBaseO Memory Type Range Registers 
201H 513 | MTRRphysMaskO Memory Type Range Registers 
202H 514 | MTRRphysBase1 Memory Type Range Registers 
203H 515 | MTRRphysMask1 Memory Type Range Registers 
204H 516 | MTRRphysBase2 Memory Type Range Registers 
205H 517 | MTRRphysMask2 Memory Type Range Registers 
206H 518 | MTRRphysBase3 Memory Type Range Registers 
207H 519 | MTRRphysMask3 Memory Type Range Registers 
208H 520 | MTRRphysBase4 Memory Type Range Registers 
209H 521 MTRRphysMask4 Memory Type Range Registers 
20AH 522 |MTRRphysBase5 Memory Type Range Registers 


Vol.4 2-391 


MODEL-SPECIFIC REGISTERS (MSRS) 


Table 2-55. MSRs in the P6 Family Processors (Contd.) 


Register 


Address Register Name / Bit Fields 


Hex Dec 


Bit Description 


20BH 523 | MTRRphysMask5 


Memory Type Range Registers 


20CH 524 | MTRRphysBase6 


Memory Type Range Registers 


20DH 525 | MTRRphysMask6 


Memory Type Range Registers 


20EH 526 | MTRRphysBase7 


Memory Type Range Registers 


20FH 527 | MTRRphysMask7 


Memory Type Range Registers 


250H 592 | MTRRfix64K_00000 


Memory Type Range Registers 


258H 600 | MTRRfix16K_80000 


Memory Type Range Registers 


259H 601 | MTRRfix16K_A0000 


Memory Type Range Registers 


268H 616 | MTRRfix4K_COO000 


Memory Type Range Registers 


269H 617 | MTRRfix4K_C8000 
26AH 618 | MTRRfix4K_DOO000 


Memory Type Range Registers 
Memory Type Range Registers 


26BH 619 | MTRRfix4K_D8000 


Memory Type Range Registers 


26CH 620 | MTRRfix4K_E0000 
26DH 621 | MTRRfix4K_E8000 


Memory Type Range Registers 
Memory Type Range Registers 


26EH 622 | MTRRfix4K_FOOOO 


Memory Type Range Registers 


26FH 623 | MTRRfix4K_F8000 
2FFH 767 | MTRRdefType 


Memory Type Range Registers 
Memory Type Range Registers 


2:0 Default memory type 
10 Fixed MTRR enable 
11 MTRR Enable 


400H | 1024 | MCO_CTL 


401H | 1025 | MCO_STATUS 


Machine Check Error Reporting Register - controls signaling of #MC for 
errors produced by a particular hardware unit (or group of hardware 
units). 

Machine Check Error Reporting Register - contains information related to a 
machine-check error if its VAL (valid) flag is set. Software is responsible 
for clearing |A32_MCi_STATUS MSRs by explicitly writing Os to them; 
writing 1s to them causes a general-protection exception. 


402H | 1026 | MCO_ADDR 


15:0 MC_STATUS_MCACOD 

31:16 MC_STATUS_MSCOD 

57 MC_STATUS_DAM 

58 MC_STATUS_ADDRV 

59 MC_STATUS_MISCV 

60 MC_STATUS_EN. (Note: For MCO_STATUS only, this bit is hardcoded to 1.) 
61 MC_STATUS_UC 

62 MC_STATUS_O 

63 MC_STATUS_V 


403H | 1027 | MCO_MISC 


Defined in MCA architecture but not implemented in the P6 family 
processors. 
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Table 2-55. MSRs in the P6 Family Processors (Contd.) 


Register 
Address Register Name / Bit Fields Bit Description 
Hex Dec 

404H | 1028 | MC1_CTL 

405H | 1029 | MC1_STATUS Bit definitions same as MCO_STATUS. 

406H | 1030 | MC1_ADDR 

407H 1031 | MC1_MISC Defined in MCA architecture but not implemented in the P6 family 
processors. 

408H | 1032 | MC2_CTL 

409H | 1033 | MC2_STATUS Bit definitions same as MCO_STATUS. 

40AH | 1034 | MC2_ADDR 

40BH 1035 | MC2_MISC Defined in MCA architecture but not implemented in the P6 family 
processors. 

40CH | 1036 | MC4_CTL 

40DH 1037 | MC4_STATUS Bit definitions same as MCO_STATUS, except bits 0, 4,57, and 61 are 
hardcoded to 1. 

40€H 1038 | MC4_ADDR Defined in MCA architecture but not implemented in P6 Family processors. 

40FH 1039 | MC4_MISC Defined in MCA architecture but not implemented in the P6 family 
processors. 

410H | 1040 | MC3_CTL 

411H | 1041 | MC3_STATUS Bit definitions same as MCO_STATUS. 

412H | 1042 | MC3_ADDR 

413H 1043 | MC3_MISC Defined in MCA architecture but not implemented in the P6 family 
processors. 


NOTES 


1.Bit O of this register has been redefined several times, and is no longer used in P6 family processors. 


2.The processor number feature may be disabled by setting bit 21 of the BBL_CR_CTL MSR (model-specific register address 119h) 
to "1". Once set, bit 21 of the BBL_CR_CTL may not be cleared. This bit is write-once. The processor number feature will be disabled 


until the processor is reset. 


3.The Pentium Ill processor will prevent FSB frequency overclocking with a new shutdown mechanism. If the FSB frequency 
selected is greater than the internal FSB frequency the processor will shutdown. If the FSB selected is less than the internal FSB 
frequency the BIOS may choose to use bit 11 to implement its own shutdown policy. 


2.23 


MSRS IN PENTIUM PROCESSORS 


The following MSRs are defined for the Pentium processors. The PS_MC_ADDR, P5_MC_TYPE, and TSC MSRs 
(named IA32_P5_MC_ADDR, IA32_P5_MC_TYPE, and IA32_TIME_STAMP_COUNTER in the Pentium 4 processor) 
are architectural; that is, code that accesses these registers will run on Pentium 4 and P6 family processors without 
generating exceptions (see Section 2.1, “Architectural MSRs”). The CESR, CTRO, and CTR1 MSRs are unique to 
Pentium processors; code that accesses these registers will generate exceptions on Pentium 4 and P6 family 
processors. 
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Table 2-56. MSRs in the Pentium Processor 


Register 
Address 
Hex | Dec Register Name Bit Description 
OH OQ | P5_MC_ADDR See Section 15.10.2, “Pentium Processor Machine-Check Exception Handling.” 
1H 1 P5_MC_TYPE See Section 15.10.2, “Pentium Processor Machine-Check Exception Handling.” 
10H | 16 | TSC See Section 17.17, “Time-Stamp Counter.” 
11H | 17 | CESR See Section 18.6.9.1, “Control and Event Select Register (CESR).” 
12H | 18 | CTRO Section 18.6.9.3, “Events Counted.” 
13H | 19 | CTR1 Section 18.6.9.3, “Events Counted.” 


2.24 MSR INDEX 


MSRs of recent processors are indexed here for convenience. IA32 MSRs are excluded from this index. 


MSR Name and CPUID DisplayFamily_DisplayModel Location 
MSR_ALF_ESCRO 

ee ee ee er ee re eee ee re eT ee See Table 2-50 
MSR_ALF_ESCR1 

QE gieiittreacuniateeade staan sa PAEGd den ea dd tae eet io.haueammttaatimmvnd ome bundded Assn Reeeans See Table 2-50 
MSR_ANY_CORE_CO 

06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 

06-GAH 06 GCA viiccccteviauie id tensatiwdakameberans beate Banke nnedech Ree eeduine oe eaesaa anaes 
MSR_ANY_GFXE_CO 

06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 

06_6AH, 06: 6CH juste cies techn dad a adawdeeneaadeaebidcly ares emda ee tuke aisdteniaadiws 
MSR_BO_PMON_BOX_CTRL 

OBA Hie soy as sonia dedateaaitig wif ddey daca aba aee ee a aaa che ecards ok MA Re ee See Table 2-17 
MSR_BO_PMON_BOX_OVF_CTRL 

OG ZER cotescaneeetiinconesatesccey noreeeide piacaeeenuands ddeeNtaddenmegs coder gdaaeaaes See Table 2-17 
MSR_BO_PMON_BOX_STATUS 

OG. ZER ve tse sdiwlandeevhneeiewi vaews bhi? evid ears Mave nian Daa yaed Pea thanbeveady maa eesedtes See Table 2-17 
MSR_BO_PMON_CTRO 

OG ZERiiisingnmatadeetnees ete bd ovdeey ledings sis aan pauaitn dn iad tide Seen ME Ant enoemiiats See Table 2-17 
MSR_BO_PMON_CTR1 

OG ZER jade veeerscnttainents eran teat ttdananiat de teiamtanad Oe nammeacudeimanedss ai uaainees See Table 2-17 
MSR_BO_PMON_CTR2 

OG 2ZEM csi sensnenusdas ons die posonniiieerinteaeeesadseobheidandiatiannesgaagstiperewnaexddas See Table 2-17 
MSR_BO_PMON_CTR3 

OG 2G css dete ahideee cd ercgardahbonauiivsaes eiiadee ne détoedanswse needle bbvuccduswennns See Table 2-17 
MSR_BO_PMON_EVNT_SELO 

OG: ZG asit ince inde ke nscneces ean ea tanya dnd Steet eee dane Sadeaer Meena eaan eee See Table 2-17 
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MSR Name and CPUID DisplayFamily_DisplayModel 
MSR_BO_PMON_EVNT_SEL1 


MSR_BBL_CR_CTL3 


06: OFAPO6 AE wes cece stot nee ti ae Maden ead Caennee cammens 
06_1CH, 06_26H, 06_27H, 06_35H, 06_36H 
06_37H, 06_4AH, 06_4DH, 06_5AH, 06_5DH 


MODEL-SPECIFIC REGISTERS (MSRS) 


Location 


fascias tara sue atautiatedn a ietaro ach okie See Table 2-17 


ania seas ah aarti aera eae See Table 2-17 


dass abaaarewayamapetnn eat imeecreaa cre See Table 2-17 


wis arbln Walfesesdodod @ dic aaserded gatudastupeecueen ae See Table 2-17 


aise a alsin ase ua ceineda nencacttapmee aiece dace See Table 2-17 


s Sava aanada aenienalgnne beeieen See Table 2-17 


aerial Ranayataxents siete ataenearcan eee a eats See Table 2-17 


jiccntel dd oa Sovtenaeiconataaieaes a abso See Table 2-17 


se fansta hide sesso uinaaeenaeinetacate canna See Table 2-17 


ntnn tates aeaaacmed ae eta at See Table 2-17 


periiis stages deveesaetvtoriaciaiveaar ern tents See Table 2-17 


‘act and achcaen debaters unmet See Table 2-17 


Siu tae eeina- aeaaane eae eae See Table 2-17 


sHaGunee a ein addsanN Gin eaaeeen eat See Table 2-17 


Scopus ujnauaceesaite ane anuaiacuye cere cama See Table 2-17 


iGegh HAS Ran Ree Ree See Table 2-17 


tet ae sMenease ante aevoath dtare tue cite cheeate See Table 2-17 


auditors ate Gannon ag eestans saan oe See Table 2-17 


siecbeiaune nanan ate aaG ay ene eae See Table 2-54 


jbtn dee dade NGAGE oN Eead as See Table 2-3 


Bet lated cats at cvaie te Gatcmancahave ani asaret anette ala a & Gin ehea See Table 2-4 
suesu-aenuasniasslaneits aia. qaamn/aueeiue monies teteescatatecnecca@hetavectce ei aseataaeane See Table 2-7 
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MSR_BIOS_DEBUG 

06_8CH, OG CBD iiss ice tie eee ine atedanas dou setanlbng one hee evanadlesids eeelisadsveeiie walORiS 
MSR_BIOS_DONE 

OG 7D OG AGE Mia. ji Scintdin teiticie sites yo. aviansies di ele dunt aie toPaaldle dhetd abe Ging waa dlaupeditienels gaitaaineha alee ae 
MSR_BIOS_MCU_ERRORCODE 

0627 DE OG AER sich ca vecsts amciwis nk dat ayemne ete eee dd same neve Re ENE seed a edt graduate me dehy 

068CH, OG 8DE ii sasceecee tee usedgeta sadeetnentg cue wees Ghdaade paves Meee etsaRaa Nt wacte es 
MSR_BPU_CCCRO 
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See Table 2-53 


See Table 2-54 


See Table 2-45 


See Table 2-44 


See Table 2-44 
See Table 2-45 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-42 


See Table 2-42 


See Table 2-42 


See Table 2-50 


See Table 2-50 


See Table 2-17 
See Table 2-24 


MSR Name and CPUID DisplayFamily_DisplayModel 


MSR_CO_PMON_CTR1 
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Location 


Sriinmee aneeasedowrniaaeaasaaes See Table 2-33 


Fe poative che (aay iG erases aa earned See Table 2-24 


oF dana same Seana ees See Table 2-33 


EE eee eee ere ee See Table 2-28 
oo Jace Fanta esanhntiekkdda See Table 2-33 


Scavieibeondan Aetna eaceuioe anda cosa ala See Table 2-17 


aA ReaeaHA aa ieatestinne cadet tae See Table 2-17 
oi sGate aoa ae awa aeeeas See Table 2-33 


SB etamageienmateaenehe ane vnee dna dav at blew See Table 2-17 
jiwdue il ewnd anew eneaeaiee See Table 2-24 
ean hug minmadeeaactadaddkace See Table 2-33 


suavevavapitatee sustacranan at aareeeeeTeeas tere See Table 2-17 
viens pahaded eae ha dea E SD See Table 2-24 
524 Adda des band eae Rees See Table 2-33 


Sengaaneafie eee aan Daan Raa See Table 2-17 
dished bbitewanndatcd Seeataates See Table 2-24 
RCE TR eee are ee See Table 2-33 


seahorse Gata layers eens ad See Table 2-17 
acd iss hate aneuncaeaet ae bead See Table 2-24 
2 pacer saa ae ada ddd de See Table 2-33 


Scasasibentatstetanieate eeuioeannateeun saat a natal See Table 2-17 


Sout nat aananer eden aaeaaeehen See Table 2-17 


re ee er ee ee See Table 2-17 


figs Soatne aeseaateas a eaalnaeenee. See Table 2-24 


ja ddtia senna ea aoa PEERS See Table 2-33 


dee enous aera ae aah sae See Table 2-17 


«dale del aGuneeanadalacaanewdaies See Table 2-24 
SAA aa Gea ue ee ae kes See Table 2-33 
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Location 

See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-24 


See Table 2-33 


See Table 2-28 
See Table 2-33 


See Table 2-17 


See Table 2-17 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
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OG: SEs ssutsesaet se nereesseacna teas enaabana mines dia baasaeaas out eaggatn ei aenensey oe eeaes See Table 2-33 
MSR_C1_PMON_CTR2 

OG CE least sans eae aia ste i cnnrerce windbve Mane deed ma canegesd on Weple amanda aime hale eaiandube Doonan Bene Vee See Table 2-17 

OG: 2DAs tr siacycs stereo vercses sdacuteieaert aaa s ume ce tenaaaite daa era ias eaten See Table 2-24 

O06 SFA ac diecar sated ae enrsoddlicas ido eeannd shen domieue edi aeaneunias a cunaeenahees See Table 2-33 
MSR_C1_PMON_CTR3 

OG CEM facies easesonsnstteres ana anise hfe ne eanteten aac ta deen pa gee pace manana enna cuonsnr mnaaineen tones See Table 2-17 

06. 2D ine pai ads daddiadead see eed baat Lk aoa aaa a eedaa eee eamEeanedeened See Table 2-24 

OGLSF wes ec aetroaaentane sehen sonaiaaaudt antes canis ciagaedeasea niet eeteieensiaeeesmeenee eed See Table 2-33 
MSR_C1_PMON_CTR4 

GCE ce ioscscdire Wet uae may can dade rvi ena ada anee es PaRem eLearn dew A aW teow eas See Table 2-17 
MSR_C1_PMON_CTR5 

OG CE ge dct eae tales de nase due am ace hich Neer ev dasha Yaw tenga maigeede nebula eae does Sarena earn See Table 2-17 
MSR_C1_PMON_EVNT_SELO 

GSES face canatetetanonseninee eae vatan ane nniialts wie seneaingnads ait uahieaananie tenia ceo See Table 2-17 

O62DH viene: ceulens nes sdonndeaabbeieen sewed oe atau een Siwehanaa ame aan eae ened ales See Table 2-24 

OGr SFillsssatctoaare smears beter ge ap oititemie aie at eetotaew eat anal eicamenaieesebaoomenet See Table 2-33 
MSR_C1_PMON_EVNT_SEL1 

G2 CE atv scans eon tanta nccned se penlianaatasa ie vans waa be ey yaaa cia ea Cadi eedaw ida tera ee See Table 2-17 

O62 Dies taatneshinatiecods tora nde Sena sae sgansr edi natmneee iin cuanceencanmeerer ances See Table 2-24 

OG23FH es cdtbaneiid Pata dodanie nathan Abhannn Read a hi onan ee haeaeemen bana dame aes See Table 2-33 
MSR_C1_PMON_EVNT_SEL2 

GER sis aires ng seen Gaerne e ness Ramer ida heeeame thee ata ee netaa tame aeiads gene esenes See Table 2-17 

O622DH siaiaidewasaee admin ddcboavaeiendahd og shaded owaens dalbhnte pees Ree an ead See Table 2-24 

OG SSG rece heros ta cinerea ee ca te tam et es tne sae ese ae aia ection se oes anes See Table 2-33 
MSR_C1_PMON_EVNT_SEL3 

OG ETA a Sessa edvcvtessaanaseeestags tbdansnsanb’at Deunecbod vl euavavsgaeaiavanecechon ptstgehdoast @laeapecatawy aca doe eg aneeapea ah dueualyavemvearadres See Table 2-17 

OG: 2DH ss sncnectsa eating ie dieienitacaas nies netiaeaemedame ae neaunaost aaa aaer eden ee genes See Table 2-24 

O623FH ve. tid haves dian Dondes eae adnate ats Pada Rae Deedee eta oes See Table 2-33 
MSR_C1_PMON_EVNT_SEL4 

GCE cece aaaenn ates sien neces dumiened aiagcr atte ne adsasbeutianiaasaamatnuiaeniaas mane See Table 2-17 
MSR_C1_PMON_EVNT_SEL5 

OGEZER: canrtsant smi eeeri satiate erimaaacatnn nt dive buatare ai ant ongaann pceeaetanneset es See Table 2-17 
MSR_C10_PMON_BOX_FILTER 

VG BE ae sects and 2 hed bcavecd ate Kate doe tntigeanenecd scree did betiscdrac Fle neiein ele aplay dw Pau Rba Guared eindeedebierae See Table 2-28 
MSR_C10_PMON_BOX_FILTERO 

O6:3FH disaicancele aa aelin tens anon i adehinieeeentan an ent oebeneethndhrediaa ss Geen eldie See Table 2-33 
MSR_C10_PMON_BOX_FILTER1 

G2 SER inenane sameaacerccnsseanotmes iain ees eahee taatea paamenia saaeees inate on aia eencmee See Table 2-28 

06. SF vec bit Sacereeidel Seiads thas betel hha dared dan yen e Ne hawiadd Das eerdansebaaedhewaes See Table 2-33 
MSR_C11_PMON_BOX_FILTER 

OG USER ieearesaumnnnea ons oese patie ewss adiaditmentat- ca pecan heated an eeueaainay ce ne pees See Table 2-28 
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MSR_C11_PMON_BOX_FILTERO 

OG Silat artcsnetacaa tenia etada ap tmanatintadniamenies Pamadae auaeenaia anne dieaneaseaneaanes See Table 2-33 
MSR_C11_PMON_BOX_FILTER1 

OG SEF ice tine coetades cad semratuae vase eens ge andstaes eptenG tua ere eater aaa eee See Table 2-28 

OG SEA aise uieaic ei hscaiinenties Covagneindedt bebicaawmnkiak eae adams resin See Table 2-33 
MSR_C12_PMON_BOX_FILTER 

OG SER a iiak batanencaaaatsnnauauresaasmas a netemenaayneaannatihaaaaanns aeauaanae garenoaaacenan ones See Table 2-28 
MSR_C12_PMON_BOX_FILTERO 

OG Giese cimecorsae das alana tadeacenasenererratades eet arunteiet can earGaeateenseenaeee See Table 2-33 
MSR_C12_PMON_BOX_FILTER1 

OG IEE ies sins rener aw veniisanicl naw donpw eceawtiadasewa smd ve Pabdaamaures Peanierel amen Ces See Table 2-28 

OG: FE acct cua Pusirgats nam aeauxeeharaaned ¢tasenta ys ano teaa ahaa: panstenade atnae ee aa See Table 2-33 
MSR_C13_PMON_BOX_FILTER 

OG SEE aise tidneedis yas Mtkw tericrnabtane aati piearepis When san teed emailed nndteaden de pang wl aMID RHE See Table 2-28 
MSR_C13_PMON_BOX_FILTERO 

06: SFA aie vidiadeuhaniebier se tbadene tele bbl etien i aa eoteradaesaele ne aban eae See Table 2-33 
MSR_C13_PMON_BOX_FILTER1 

OG SE siecok catenemreunes asoneauarseect-srnaes hea, ecsle nea acahre ag taenees Aaenecasena cee anncedaeatanne a area seed ana See Table 2-28 

OG: SAH gecictalccge Wine Fane cata ahd os Pyaecate enna damian’ wannaeaed egarste saatebau) ieee eae See Table 2-33 
MSR_C14_PMON_BOX_FILTER 

GSEs penniiiatothnactian paacamhadnan hoaeaied Deadew aie pao monies hei Saas Senne naaeS See Table 2-28 
MSR_C14_PMON_BOX_FILTERO 

OG DGilcatnometacaaanen aniaessca aerwaeatemchamruasieaares Saieanae aide ecniter ana meee Meamea anes See Table 2-33 
MSR_C14_PMON_BOX_FILTER1 

OG SER acne dmc ceesegn cad atematuecycew sai nusces ga tad pean eek eras tae nas See Table 2-28 

OG SEE nc tstitactecehanadcwaacesaaindemenaants iaaicastaneanivauaituareea tak ooheann ates see uurs See Table 2-33 
MSR_C15_PMON_BOX_CTL 

OG: SGiste cine ssenciteat tema aiiaascid aed haaunrags amae yet ee aaeaani at aaetaaetmmeeeent sale See Table 2-33 
MSR_C15_PMON_BOX_FILTERO 

OG: SE we sitancitavtad pind iains Bian Soldiea date yaaa, ssaue tials va PbuaanaGandy eyerasaine epee oan See Table 2-33 
MSR_C15_PMON_BOX_FILTER1 

O6SE e ndiceatceihorndan saa wmhhdeae boeaind Poadien ath Red Gonie ied Reds Fe alee ER aS See Table 2-33 
MSR_C15_PMON_BOX_STATUS 

OG BR ties sahpeteiiae ate ciiees: canes waeuremenaanaetasyessseaeat near eneiaarmetennnaseaaeeane See Table 2-33 
MSR_C15_PMON_CTRO 

OG SIGE na cecihecestegs cat seoeauaeucew aun ceases gatas pe aenu nee meek weueuaa tae ee eee See Table 2-33 
MSR_C15_PMON_CTR1 

OG BF ids sie sine nee gad ath uanead Hate apitnwtne da eidderaaaNiaiaad Aasgaminatas nebiane we egaohe CASES See Table 2-33 
MSR_C15_PMON_CTR2 

OG SEH ses dimtverddbin adie deviniw a dadas doiesdatal de deesae dew adssal ee dad eae eee dee nes See Table 2-33 
MSR_C15_PMON_CTR3 

OG SE iicccehuieees saasaucs ca teases sehen can iaca nes ianntanteas aman ts dabouincneeeea aes See Table 2-33 
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Location 


Lane Dnannte reece eaves, Aaaeementie a See Table 2-33 


Hats gate ee ae ene ete nes Aa a See Table 2-33 


rae apasia’ sui ysieeet ap aparece euasapactedayentiaete See Table 2-33 


‘.titatGehae aioe hacnwins Mae eareens See Table 2-33 


Leite can Salieestntees sa eau een erates See Table 2-33 


Pane Ghee aes e-cie e maa ae Pe See Table 2-33 


a iioe Gucarineiett age crane /vieapeannaesn seer eect See Table 2-33 


stupid tiearmateae ieee bat aekaeiegaes See Table 2-33 


CS ee eee eee See Table 2-33 


ey ee ee eee eae See Table 2-33 


ctsfvareiirat aed eye are ataracevente nape on earatarers See Table 2-33 


‘idee ubena dace tale awean eae See Table 2-33 


esiinnhe casaqeht ar deatesaca teeeiud tsthtvacthe ean anetecs See Table 2-33 


eee eee et See Table 2-33 


sei lettctus acigia ace tracers Buaniaccamreaeee See Table 2-33 


Hiugaawehewns anceaw eaberaaaeeees See Table 2-33 


Ee owner meena aa eyes See Table 2-33 


SR ete ee ee ee See Table 2-33 


stinisceenuaviud see piesa athe renvone es See Table 2-33 


LiidedhGchas weeedawaing aaeu eames See Table 2-33 


brannte ean Saditusseatens, saan tie eae cannes eee See Table 2-33 
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MSR_C17_PMON_CTR1 

OG BT arecatagn ote cn arace teeta ae cee estas a tyeegenssa tomes aniceetenaress Sana a.e qacaeenesiae anne tenes Meenas See Table 2-33 
MSR_C17_PMON_CTR2 

OG 23 Gila: cite coereaecad siesta vaew aur nueie gatas epee ta a eeaterers aaa oeait se eae See Table 2-33 
MSR_C17_PMON_CTR3 

OG SFI aisase. shoe acereyyrtacinsetinaneseos eamiagmp irvine te wvanare rasa dukd crgumenaaereaumnente Mane au See Table 2-33 
MSR_C17_PMON_EVNTSELO 

06 SA esta nen cdabendee dueniwea danas iad cabnlae desde te eased whee dadhes eee bee den naes See Table 2-33 
MSR_C17_PMON_EVNTSEL1 

OG: SG a totus cs saanacues tatiana sehen stiuaca seni ndaadeas thawed nia eteamecner seat See Table 2-33 
MSR_C17_PMON_EVNTSEL2 

GIFs cc cuales cinseeaads momacuensAaseas wad ptadsnt ons ase Sead eakcoeaans pater tage smmcne tae See Table 2-33 
MSR_C17_PMON_EVNTSEL3 

OG BA ies edatecesa a pated Hash wetearicraabtiane dati pinareptias Wheanss saitn treed wmugielgrdd anncteaden de paamegoinn Hae aMID RHE See Table 2-33 
MSR_C2_PMON_BOX_CTRL 

06 CE ai cnt. cen iteende tine peal e Condiadandtan debt eg wemiaa ae eae MadeiaGeele oe hewnaes res See Table 2-17 

O62 Dis sccnacamacacisschacan aie peedeicsegen nimmaeieeaaaeregannd sodieica na naraaneenaes See Table 2-24 

OG SEE ices .anecamiaanonauiuecaarnaeaneiunhas neato nic daaiasnns aeaauiaecad aifeaeengeesan- ands See Table 2-33 
MSR_C2_PMON_BOX_FILTER 

OB 2D card tite pemingten tance series gustan anes aa orient aamnien sada oma epee aaa See Table 2-24 
MSR_C2_PMON_BOX_FILTERO 

OG SFA rc. dadepesyriae onivsunesttar yaa donpviadcee uted asad naaaw Padsasaduuneaniwe aera e abe See Table 2-33 
MSR_C2_PMON_BOX_FILTER1 

06 SEH: sivwnenrcdhendeh ancien oranc Adam eenhobhh daa peehtonewamilabenee dl-badeeaumeeraen anes See Table 2-28 

OG A GRaee canteveeneage cad tema teen caudate gatas bana ties sae cece naae nee enna See Table 2-33 
MSR_C2_PMON_BOX_OVF_CTRL 

OG EN ease etterecta pha Bt taaneseod Hamongptenrtienre da wieaare raged cguminatpaaatinewte ual ne eau See Table 2-17 
MSR_C2_PMON_BOX_STATUS 

06. CEH osha e atawd dibeudeebeeciwadaaas daierndaenn deedetadie ae eateseb atiens bh eweeetbdan dea naes See Table 2-17 

OG: SAH ect atatchen pine Pmt sacees BIG epee cetemag tea teady wea eLs chars Payee esau Rae aE See Table 2-33 
MSR_C2_PMON_CTRO 

06 CEH air ead ceibaceorekan ebhiaeamheleead dele dadaeaheeae hist raah is a baee howe anaes See Table 2-17 

OG 2D Hi sacccasabseecisatsasseenaspoaniiesecari nme euaeaereda reas aintiance ae aceaeT see es See Table 2-24 

OG: Gi te sate gneteqnaara tite nemerest aaa syedunseutimtaa aeaatenanetinaaa danas noae sans aaeacraageaunea nes See Table 2-33 
MSR_C2_PMON_CTR1 

OG Clnatn cite vaehaegs chan aaueuese ane cases daca d ep anunuiaas mane wena eae anne See Table 2-17 

06 CDH coitied pialnde ean desndwn leave Eb baareniweted ae Cdnaiadeclens abbhitiadiauniaeeennaes See Table 2-24 

OG BF rissa n.taceetosiniad Mothitnertnd Haale Santor da Wiad MaMa Gan Rap ewan aN iewagee LALA CaS See Table 2-33 
MSR_C2_PMON_CTR2 

06 CEH esc iteis ciabiunudieeGien me auenenimeedepadauaeendeten phiiad emees daahanadonden dea naes See Table 2-17 

OG 22D rg acchk emerges taste ieee iaaasleea aes sauue gare Gates eansney eee eee aae eas See Table 2-24 

OG GE as sista ne cata achanachenieaie ce Mehanedaanner aa sue acutemaaidaanancana eam aattmne aeatieea iss See Table 2-33 
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MSR_C2_PMON_CTR3 

OG CER ae cere teastpesasrnecressrua ce veeeeanas Secenae a thectrns aces tga dA Acree a Raat Mena camedeeenteones See Table 2-17 

OG ADA ay idecsecaihaciecietd Seo stepedeeldceed Gos Bid ai Bek dette deacaree a peiisbe dea ona ov arcansd gat Wearaiaigrnsl ec dearnee pane epaaeee orate See Table 2-24 

OG 2A GE Ach tose eaten ee ne Peden daaeeng ss ee tenga og ie eee hata eae sea aea clean See Table 2-33 
MSR_C2_PMON_CTR4 

G2 ETA seus ee es caeer saan everesng abe thasayh teaver toevesnuns ater cpcraca ag evap eaves Ot aresnaeT ne eat saaresnn ated acess See Table 2-17 
MSR_C2_PMON_CTR5 

OG22EH ds Fccnee cesta beck dae Aa ba ehoadcewenae viens cane Merk one aiaeee denen eke See Table 2-17 
MSR_C2_PMON_EVNT_SELO 

OG CEH ac: car naattnmccn to's aad ea ganas eas ecinaees tae eid aae hen eeu eg uarewes aeate uate veshnin See Table 2-17 

OBS 2D cisco. nave soavsatae soutien cem@esareie dm anerananauere sma via qaree Meaadenee ae santo atens See Table 2-24 

OG: AGH accccasance? ae penmeetadcnd dane oraios sate niiataad ee oh esantamdaameiaenaeesaenaeehee See Table 2-33 
MSR_C2_PMON_EVNT_SEL1 

OG EI ce sos sae Seb Seki seatdck wlasaana ged: avb dear cpus ibaa WA bev Deacaraeln feclnre Sededel wag due vided ela dets timrech’nig: Mate geese oeepes See Table 2-17 

OG ADE i. ecuctiiig amatanee adhd aenaeirsenete wie aimneeie aan aaa neha aa adcimgbamunaimaaiae ended renee See Table 2-24 

OG2SFH ti. cccevaesinded aa dsnet Maken ea heilcee eaten uh dae sear aed enee nia eemeiees See Table 2-33 
MSR_C2_PMON_EVNT_SEL2 

Gc 2 ERE ace areeres, ten ape-seosncatpveeeoare er muctecnaca pce niece anne don teases actesea- te cancpn acca ous uh genta steven aoaee gece ann eiayeres mateo See Table 2-17 

O62 ADA ii ccccseapandea NP iw ae tas cenxauae cea mab lead vane oa shan Demet naaebe pete steniauies See Table 2-24 

OGG areenrea cet cencnettsaig ss tao ee me gatas geniatati ide emer at anas eae ea ess eames See Table 2-33 
MSR_C2_PMON_EVNT_SEL3 

OG EH aes sesivince She via neeseto iv tend pa ois Bader Taide eat gienaveFin Hee ena eE Tid ee Negus Gee OR NTO See Table 2-17 

HDA a ccceesteacs cect anes sn teats ar aeaana- ava toveaperceacdtaed nunca. ae pater rte nateghine a ataneetnele ae nattnanantansa aaeame a teetes See Table 2-24 

O62 SFR vache eaheant te deans ats tees omneacewndas Viney Oe haehiw dgdcracads tanasaendutnies See Table 2-33 
MSR_C2_PMON_EVNT_SEL4 

OG CET cart cacy sc estecisenegets. cx aystertvdiess aareanre'eye ta eetia-a ch dersesence wie capied gail acan aap eaneansdeeee amie aee aaeeten See Table 2-17 
MSR_C2_PMON_EVNT_SEL5 

OG: CEG cat eteactetoseneeseanteian be otetansanm si cite aaah aanntmdameaieeteeseongenen See Table 2-17 
MSR_C3_PMON_BOX_CTRL 

O68 EH eaeeete nd acesarea bn bandeaainde Ghd a vena eoeian ea bode dou h agen d aedeboe dards Gan y ooieautes See Table 2-17 

O62 2DE i ctetatqacecesebanmcnensasaue marinate 1eenonshaarta uutasetaamnatauniauatease nes See Table 2-24 

O6°SFH Rai ccieerktsnerdd ie iadeenv sora eehtcneeneea da Rideeah dian emidcuk oheadse bisehamidds See Table 2-33 
MSR_C3_PMON_BOX_FILTER 

OG 2D aa sane cease ec eavsea ates toa ede eozeehs, pn reentyena as dens eadiuas a Hane arecsieaie'y arte drama nati anneea Qussnmaealenes See Table 2-24 
MSR_C3_PMON_BOX_FILTERO 

OG SR les scat ge peta ein orae a ce omeeetactegan ee dns ae madsen ae arate renee ieee See Table 2-33 
MSR_C3_PMON_BOX_FILTER1 

GSE aaa ntbns vse say nara salem epytaatee a buvedie panel winenchng aioe anveGenunuind Muse icana necalemenver tes See Table 2-28 

G2 SE nara eateeasaaeessecnonarnametaueamn rea stuart eanacundeaketad panenanecaaen innate See Table 2-33 
MSR_C3_PMON_BOX_OVF_CTRL 

OGG M to case tete etaaeiinne cs sae atensaame ute pegeasansoade gr saa eunsa. ee debuerneosa tases See Table 2-17 


MSR_C3_PMON_BOX_STATUS 
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Location 
See Table 2-17 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-17 
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MSR_C4_PMON_BOX_CTRL 
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Location 


SE eee ee eee See Table 2-17 
das avgutsemaeeauste dear eaneladovianernre maaterir a aes See Table 2-24 
an Maecenas Ge hese alas ae A See Table 2-33 


d seuayastninialatesa aparacesncendeisais aiaaaeaeieses See Table 2-24 


‘acu he hie sees bactw me Maa See Table 2-33 


Lon suave Rta iatesa sa eee ae ea eacnrel ee See Table 2-28 
stir c-puvenl one are atanieetre Hannon errata See Table 2-33 


sitet Gina aciore hace eurearn nena See Table 2-17 


einshe dune sliced atesalaneee dubartit ath ea areters See Table 2-17 
chon at aria ae Aaah © aeRO See Table 2-33 


Se Se ee ee re eee See Table 2-17 
dine tutnes Snetaes teaeeen ea aeeant oon atone See Table 2-24 
Sueuaeenaeane DeeeGR tales eee ae See Table 2-33 


stscive E uvatane oye Revi araeaceteuste wanda onan s See Table 2-17 
stiinavina Beatayesaeetrtcanciadaesaetaesraaeutanutass See Table 2-24 
Absiesiia ara aceertamie Gu earnaaateee See Table 2-33 


etepute vant ain ced aoesatan ete aut artnasth heaaetend See Table 2-17 


sipiitiscral gti teeena ahaa owes See Table 2-24 


ede Hitnaedannee nee aata a eee See Table 2-33 


i srgacees raM eee tracateiea ean aceaeeioneeee See Table 2-17 


susik anti ts stanet a. eve ntatnaairaa ciate hence See Table 2-24 


SHuicadihinies Sunaeiew eat eraaaieees See Table 2-33 


EX ASP anaerr meen aaa enya Aaa See Table 2-17 


Pisiia Ga tengha sae ntl nie een eek See Table 2-17 


ste anserahusraud yeneetay saree aah nenyentite ss See Table 2-17 


acti setuatehntayehs aeeieasceaiiana ahevanscacana patos See Table 2-24 


iiieaded dis reRhee ewe Mateus See Table 2-33 


brannte cea Strate teatens, sa eea unit tie eae cannes eee See Table 2-17 
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Location 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-24 


See Table 2-33 


See Table 2-28 
See Table 2-33 


See Table 2-17 


See Table 2-17 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel Location 
MSR_C5_PMON_CTR3 

OG CET ae cere aeactpessasrnteeresstua ce vaee- anes Secenaeeathectras aces tao tA Acme Ra Reamer Memes cameee encores See Table 2-17 

OG ADA ay cdecsecaibaciecieed Seo stepedeeldceed Ges Bid ai Bee ded ts doacaree a peiiabe doa dna vor aecensd get Wie-araiaigrnsl eden pane epee orare See Table 2-24 

GAGE Aah toe eae ne Peden ace g sa ve teagan ie eee hada eae eee aa cieamee See Table 2-33 
MSR_C5_PMON_CTR4 

G2 ETN ees aaaee encore saan everestna abs thssayh te tteneet toevosnuns ares crcraca ag auau havens Ot earasnaeT nv este saiaresnn Ge aaetenpeancces See Table 2-17 
MSR_C5_PMON_CTR5 

OG22EH ds Zeina seated beck dae Ade ba eaoadcewegae viens canes Merk on ere aiaeee a caeean ete See Table 2-17 
MSR_C5_PMON_EVNT_SELO 

OG CEH ac: ca naattnmaccn to's aad eaganteee sas ecnateas cae aed aaae hen een tg iarewies aeate uae veshnin See Table 2-17 

OBS 2D cisco. nave soavsatae soutien cem@esareie dm anerananauere sma via qaree Meaadenee ae santo atens See Table 2-24 

OG: AGH a ccccasance? ie eneertadcnd dane oraios sate niGiataad ee ons santamiaameiaenaeesarnaeehee See Table 2-33 
MSR_C5_PMON_EVNT_SEL1 

OG EI cca sos sae Seb suki seardck wlasaana ged avb dear cpus a Vibin a GEA bev Deacaraewln feclnre Eediete wag due veg elt det timrech’nig: Mate geass oer See Table 2-17 

OG ADE cecuctiniig arnaclanee tachi aenaeiranete wo aamneeie aan aaa ne hatetealaa adding bamnaimnaaaiae saad renee See Table 2-24 

OG8SFH ti gccevaesnded ae dsnet Maken ea heinlcee eaten vad dae sear aetdenee nia Hem niaes See Table 2-33 
MSR_C5_PMON_EVNT_SEL2 

Gc 2 ERE ace areeres, ten ape-seosncatpveeeoare er muctecnaca pce niece anne don teases actesea- te cancpn acca ous uh genta steven aoaee gece ann eiayeres mateo See Table 2-17 

O62 ADA ii ccccseapandea NP iw ae tas cenxauae cea mab lead vane oa shan Demet naaebe pete steniauies See Table 2-24 

OGG areeenreacetcencnet sales tate me qabasgeniatatigide emer anas eee ea eses aan See Table 2-33 
MSR_C5_PMON_EVNT_SEL3 

(0 Said op eee eee eee ee ee ee ee eee See Table 2-17 

HDA a ccceesteacs cect anes sn teats ar aeaana- ava toveaperceacdtaed nunca. ae pater rte nateghine a ataneetnele ae nattnanantansa aaeame a teetes See Table 2-24 

O62SFA ga. oiiay eaheash te dean ates Maaediewndas Penny Oe hnehite dg dcracads tanasaenaetnies See Table 2-33 
MSR_C5_PMON_EVNT_SEL4 

OG CET cart cass sestecisenrgens. ca aystertvdiesd aarasnre'eye ee eetia-a ch cersesenc a wie capil gail acan aap taneandeeee aie aee aaeetes See Table 2-17 
MSR_C5_PMON_EVNT_SEL5 

OG CEG cat etenctetoseneeseanteian de otetansanim si cieehe aaah anna eaieeeesecongenen See Table 2-17 
MSR_C6_PMON_BOX_CTRL 

O62 EH teed Riacesarcabn Bandeaainde Ghd a vena eoeiaa ea boa dou h apne d aedieboy dards Gandy aoe ate See Table 2-17 

Ge 2DE i ateeatqacecesevanmcnensasaue mac uinetea1eenonshaarta autasetaampatauciauatease nee: See Table 2-24 

O6°SFH ai ccieerkt snerdd ie iaaeeens drape ehcneneen da Rideeh dian emilee cheadse Gisahiamnidds See Table 2-33 
MSR_C6_PMON_BOX_FILTER 

OG 2D aa sani crnss cs arsenate toa ates wozeehs, gn eretntvena as den eaia a Hauer aresieaie'y arinE draatenr nati anunea Qussaealeanes See Table 2-24 
MSR_C6_PMON_BOX_FILTERO 

OG SR less cate gt peta ee orae as ce omeeetaceeganee dns ae masa en aa arate sere eaaees iain See Table 2-33 
MSR_C6_PMON_BOX_FILTER1 

MG SE i area nibns av se caty nara ao salem capitate is buvedie sawal wine ng atioe anveGapunuind Mawel tcaa ne calmenver es See Table 2-28 

G2 SE namsan eaateeasareesscenonarenaemet utah rea sducrt eanacundeaketad sae atnecaaeniunencmes See Table 2-33 
MSR_C6_PMON_BOX_OVF_CTRL 

OGG toe case eete staat ine cs saeatenaaame ts peseasansorde gr saaeunsa see debuerneosa tenes See Table 2-17 


MSR_C6_PMON_BOX_STATUS 
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Location 
See Table 2-17 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-17 
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MSR_C7_PMON_BOX_CTRL 
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Location 


SE eee ee eee See Table 2-17 
das avgutsemaeeauste dear eaneladovianernre maaterir a aes See Table 2-24 
an Maecenas Ge hese alas ae A See Table 2-33 


d seuayastninialatesa aparacesncendeisais aiaaaeaeieses See Table 2-24 


‘acu he hie sees bactw me Maa See Table 2-33 


Lon suave Rta iatesa sa eee ae ea eacnrel ee See Table 2-28 
stir c-puvenl one are atanieetre Hannon errata See Table 2-33 


sitet Gina aciore hace eurearn nena See Table 2-17 


einshe dune sliced atesalaneee dubartit ath ea areters See Table 2-17 
chon at aria ae Aaah © aeRO See Table 2-33 


Se Se ee ee re eee See Table 2-17 
dine tutnes Snetaes teaeeen ea aeeant oon atone See Table 2-24 
Sueuaeenaeane DeeeGR tales eee ae See Table 2-33 


stscive E uvatane oye Revi araeaceteuste wanda onan s See Table 2-17 
stiinavina Beatayesaeetrtcanciadaesaetaesraaeutanutass See Table 2-24 
Absiesiia ara aceertamie Gu earnaaateee See Table 2-33 


etepute vant ain ced aoesatan ete aut artnasth heaaetend See Table 2-17 


sipiitiscral gti teeena ahaa owes See Table 2-24 


ede Hitnaedannee nee aata a eee See Table 2-33 


i srgacees raM eee tracateiea ean aceaeeioneeee See Table 2-17 


susik anti ts stanet a. eve ntatnaairaa ciate hence See Table 2-24 


SHuicadihinies Sunaeiew eat eraaaieees See Table 2-33 


EX ASP anaerr meen aaa enya Aaa See Table 2-17 


Pisiia Ga tengha sae ntl nie een eek See Table 2-17 


ste anserahusraud yeneetay saree aah nenyentite ss See Table 2-17 


acti setuatehntayehs aeeieasceaiiana ahevanscacana patos See Table 2-24 


iiieaded dis reRhee ewe Mateus See Table 2-33 


brannte cea Strate teatens, sa eea unit tie eae cannes eee See Table 2-17 
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Location 
See Table 2-24 
See Table 2-33 


See Table 2-17 
See Table 2-24 
See Table 2-33 


See Table 2-17 


See Table 2-24 


See Table 2-33 


See Table 2-17 


See Table 2-17 


See Table 2-19 


See Table 2-28 


See Table 2-33 


See Table 2-28 


See Table 2-33 


See Table 2-28 
See Table 2-33 


See Table 2-19 


See Table 2-19 
See Table 2-33 


See Table 2-19 
See Table 2-28 
See Table 2-33 


See Table 2-19 
See Table 2-28 
See Table 2-33 


See Table 2-19 
See Table 2-28 
See Table 2-33 
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MSR_C8_PMON_CTR3 

OG SAI a cezea tenstecrsatsn cecresstusas ds ees anny Secenetwghtctrastrgeese ataa ta a armenGne Rah a Paathate eaesd Aaa aetna encores See Table 2-19 

OG SET cane ae see sete scateeh whastcand cep subd cpus a Wieeare A See teacerawlnaguchahe Bede now ge Hoe urdie es dees dmreed nage hate eae arate See Table 2-28 

OG AGF eecch cence ae een ie ohana ences os te eaagt tone oes Sea adae eas eaataa diene See Table 2-33 
MSR_C8_PMON_CTR4 

ET nace ceuc ave es coir suan everest abe thasayh teaver toevesnn are cpcracce ag apt ven OearasnasT A neste aaa Ge aatemienpeancees See Table 2-19 
MSR_C8_PMON_CTR5 

O62 Fes Fccnee senda heck Dae Aas bee adaal ewe ves cae Merk nee ade ee dena ee See Table 2-19 
MSR_C8_PMON_EVNT_SELO 

OG 2 CE ieex cama gatmacn come andy isageeee ca basis me nen ae cis iaae bene cuisines aeate uae deena See Table 2-19 

OG Ears srcspueeiertunrn nent aa ate o canioan cre tists cnt ainae wien cet ad aetna ee buen iiens See Table 2-28 

OG: AGHisesecttonnct sesese naan dene orniongatienidisabnacnt ans Guitecambeseaae earn eebee See Table 2-33 
MSR_C8_PMON_EVNT_SEL1 

OG A cece see oe See shew deavtee as ane cess dear cpes av bia a A'S ben Deacaraerln fechare Sedieteew Gay Boe Udeg ea del Hdnrec nage ate geass ed oeeres See Table 2-19 

OG: SEH wet cas centapeinesmeunassaaaaie aaetsae ten ascun ee aidet a mencenensaaneerancterea outene nae. See Table 2-28 

O69 iagcdeererd nied Gadde camden aadebineebnl aa shear eMoatabehdcnrenidass haem eees See Table 2-33 
MSR_C8_PMON_EVNT_SEL2 

1G ZT seas acres, tn ape-sensncatenteconnacasmiatenara pie nese ine tne aea-ceesa tudes cen gciee euaremsauerenen ga steavensanee eee ann eajees maces See Table 2-19 

OG SE isa iad A bavesees ve bate aagte y Pawn eet race vealed aaa yaw ae eae ne ates See Table 2-28 

OGG paeenrgaetcencnatteaecs tae oee ue qetassesiatati ide eeeraea nas neti saeco cee See Table 2-33 
MSR_C8_PMON_EVNT_SEL3 

OG CH ests cosivince She stan teasereo nie toed ga ak D aeeres Taide tet gienaveein Hehe eke pree did ae Nal guns gone en NTT See Table 2-19 

OG BE ee ocr acagersatsnateroscrass te vase ats blcorsdeeaenectrastegemre aceeaca hc cpnarncere ee aeesa ae Gaeta madmen ene See Table 2-28 

O62 SFE ee. eoiiey eatesside rear daisies Monsaewntah brea oeehnekieadetinids vasasaeedamnies See Table 2-33 
MSR_C8_PMON_EVNT_SEL4 

OG: ZUG sect ccats sestectsepegens co aystertvdiess aaresnrn'ese te ctia-a- ch cereesence wie capil gail wacnn ane eaneansdeeeen aie aee aaa See Table 2-19 
MSR_C8_PMON_EVNT_SEL5 

OG2 CE beset etenctetoseneeseanteiae atuntoniagi si cieehe aaah aanmtmdam eal eeeeseconge nen See Table 2-19 
MSR_C9_PMON_BOX_CTRL 

OG CE sece cc ad heitve sare ve Rand ecdaehden cx Gav wn RS ew ace ha Pda buh wane  aeediebo dards Gane wood ate See Table 2-19 

OG SEH ieee cs aac ate sc teneostts a are easouttieeiea st g-siag vuce atesnne ce sun monde § duateeetatmeds canes hits See Table 2-28 

623A nai atieeiiderdd de ianreaveadiehitnrincea de hnnny wbeeebhpacn ayegaie cisahiaanides See Table 2-33 
MSR_C9_PMON_BOX_FILTER 

OG SEH aoc scacecnnnndur ned ansanaheneva hide taets ida dn ac aacqeniemeeuasimemeasadae qiaeaecenimes See Table 2-28 
MSR_C9_PMON_BOX_FILTERO 

GAR hatch ates cent nci saamnascesg sae tenaany i ouide mer stata eres tnaeas cea See Table 2-33 
MSR_C9_PMON_BOX_FILTER1 

SET ersscieay nee ascot ciar eters venahe mata teeeeoe ts teaveitin aaa ercaeet a a anc tmanteanycatunied Aeaed taueaa eg ubewenoamtnes See Table 2-28 

OG 2 SEH soci re aesnsaursous enna am ae nee nee eaes tematic pn aan pdanoneanmenencaetncumennnmcamnes See Table 2-33 
MSR_C9_PMON_BOX_OVF_CTRL 

OGu AGH S7iccsceetek eset tawe cs bavi ensenas as pesaaaitipn ieee ta ont one ne deiner eeaees See Table 2-19 
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Location 
See Table 2-19 
See Table 2-33 


See Table 2-19 
See Table 2-28 
See Table 2-33 


See Table 2-19 
See Table 2-28 
See Table 2-33 


See Table 2-19 
See Table 2-28 
See Table 2-33 


See Table 2-19 
See Table 2-28 
See Table 2-33 


See Table 2-19 


See Table 2-19 


See Table 2-19 


See Table 2-28 


See Table 2-33 


See Table 2-19 


See Table 2-28 


See Table 2-33 


See Table 2-19 


See Table 2-28 


See Table 2-33 


See Table 2-19 


See Table 2-28 


See Table 2-33 


See Table 2-19 


See Table 2-19 
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MSR_CC6_DEMOTION_POLICY_CONFIG 

G3 7A se wenatieanacenius damtenemiaateratiaeornaannranntatepes annadeaniicaansan |unereseniie See Table 2-9 
MSR_CONFIG_TDP_CONTROL 

06 SARS Semsace cesses Sutrtascegu tise tes Dehn pe ama eat eg seta dam ainn as aane tense See Table 2-25 

06_3CH,06_45H, 06-46 sac cide aiddaaesaewheds ded ncinaae ee bieeaheunnnea gi anesmadias See Table 2-29 

06:57; 0685 widccddatagam need taawirevwmaae aaa cenccrenpa sissies tian neaciinnemneetat aaa See Table 2-48 
MSR_CONFIG_TDP_LEVEL1 

OG SAH eco ccrnadidecaseeihabhainvadenada, deeyeuaiadameens dda hetaues ee dedas teas wendaann bie See Table 2-25 

06_3CH, 06_45H, O6_46H..... 0. centre erent ete n ene e nents See Table 2-29 

0625 ARs OG" O5 i aasovthsacucisanseoreadenannecinatetonsdieacinaientaimeiiiaytateneatet anaes See Table 2-48 
MSR_CONFIG_TDP_LEVEL2 

OG: SAH <5 nussdsvearendtnetetediatencextmterhet anieats Matec det batbiadaden Poemeast oats See Table 2-25 

06_3CH):06:45H, 06 46H wis cccsicceiddapihines hh uaawendacts dinewaunian Meawnedtes Medaweadn See Table 2-29 

06.570; 0628541)... s.stcsiseverne vy veuiialnwhans « eeagnnnnnuasadd dhieeamanuiiiensdennanaaabe wee feed See Table 2-48 
MSR_CONFIG_TDP_NOMINAL 

OG: 3AM sccesitirnieiaaivdi aed Ahh aa aes haeanwiel Ane RaeN S Pe aeam dee bemalawin eeaerchamnemeds See Table 2-25 

O6_3CH, 06_45H, 06_46H.... ee cece eed ene een n need See Table 2-29 

6: 5 7A} OG Bobi saacan ccc vasa nail iuca atoms a acccetaremunaaaanea anna nea aieeta ea eminent See Table 2-48 
MSR_CORE_C1_RESIDENCY 

06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, 06_5CH, O6_7AH.............. 0 cece cece See Table 2-6 

06 1G6H iiss bees tb artdchedaehwidatneedabhid ante anced peas aal aves whnld ead aene ade ees See Table 2-42 
MSR_CORE_C3_RESIDENCY 

06 =5GH O62 7AM i ccnotsctassaanaadusamumita ce sateenke teanadinuta se mmnaeds auavamlan olen admanee unis See Table 2-12 

06_1AH, 06_1€H, 06_1FH, O6_2EH, O6_25H, 06_2CH, O6_2FH..... kee eect eee See Table 2-15 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3EH, O6_3FH, O6_45H, O6_46H...............0.0000. See Table 2-20 
MSR_CORE_C6_RESIDENCY 

06_37H, 06_4AH, 06_4DH, O6_5AH, 06_5DH, 06_5CH, O6_7AH............ 2:0: e cent eee See Table 2-6 

06_1AH, 06_1€H, 06_1FH, O6_2EH, 06_25H, O6_2CH, O6_2FH....... ee eect See Table 2-15 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3EH, 06_3FH, O6_45H, O6_46H....................08. See Table 2-20 

6:57; OG. BS A esecesecistesg atu y's bret eearvaneedvetnaduqunbinsccadaidlsl HUE sialea sucht aie view ncdauwininiecesnndsga ale See Table 2-48 
MSR_CORE_C7_RESIDENCY 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3€H, O6_3FH, O06_45H, O6_46H.................0008. See Table 2-20 


MSR_CORE_GFXE_OVERLAP_CO 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, 06_66H, O6_7DH, O6_7€H, O6_8CH, 06_8DH, See Table 2-39 
OG OATHOG OCI sii ccicies sist id cearatetcte mised save tseltia Bie tebtasineranar seats e adore le Carga dea witeats ala ede teed dele wy 


MSR_CORE_HDC_RESIDENCY 
06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, O6_7DH, 06_7€H, O6_8CH, 06_8DH, See Table 2-39 


06-6AH, 066CH oii iciscccreitesereedanticioiae need Pe ehmndd CERES SAS e dees Hens Mo oERRe RAS 
MSR_CORE_PERF_LIMIT_REASONS 

OG 2 SOHO ZAP Sa sc.c’sctiecessicuasdee cis ar sin vinlgeshelene soasiyh/wie: dace elespinteed aissd vib sie MEd ade sceptpatale titiaeetaiah aeaale acanalydty See Table 2-12 

06_3CH/06: 45H, 06 AGH eiiicelegsciiie cacies oe caine Peale tule wate aware nee glenda ded ouan’e Ragedyhe dees See Table 2-30 

0S is | aerate eee ee ee eee eee ee ee See Table 2-32 
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06 56h OG 4FA nt: secatenccecteadhowacia teatetiacd anne aedaeengnidian ahiensianmnoetaxtead See Table 2-36 

ST OG! BSA aricasurang,5.csdrestsessuttn Siac tyssayt acts ncaa iets adsdtarata ond deacdaalatav ate oislbvasnsachadees dave ce aaa ecaeaannieiheaeeraeaeneaaad See Table 2-48 
MSR_CORE_THREAD_COUNT 

OG: SE Asus caceoevoswasg taal encintiaeias it eccataewiams tian inacan a mereriap aeat) einai oleneny See Table 2-32 
MSR_CRASHLOG_CONTROL 

OG ADI, OG HEE esses cesccsin estssseetiack ay actin bari eiarhun a ae binddte thai as bined eps aedin Blecetasdiattnldre h ntvaedane ee Oe acess See Table 2-44 
MSR_CRU_ESCRO 

OFisza dt anhunasrteeseutiad bu dane ineeda us pads ota dobar eee Seta anuindedecyancane enacaans See Table 2-50 
MSR_CRU_ESCR1 

FETA aes cavanenetssnee- steerage esau a ote tat easel Goenat atest eteuh’ thgiava aces auctensbabcuacenabel vats @ Aiea meats apubcediavaane ati eea deities See Table 2-50 
MSR_CRU_ESCR2 

OFA a patsctegs Ceterided exut periede shee Piao none Satidedde teteriaet er ntytisadtn pet Madea tas See Table 2-50 
MSR_CRU_ESCR3 

OR tecacnanti deers Renae dena dad sh beee dare aa hennaty a bad Dervadlmedatecaniad aamene nner earn See Table 2-50 
MSR_CRU_ESCR4 

OF Alasidiet cern neese te ea exmeiee dtumawnceg aades aa eee chaditen Mey ae Une Mee cea uae meres See Table 2-50 
MSR_CRU_ESCR5 

FN shes sac enctsdes Suna ace epavacessce ates Slacte panded are aces af gta ack oatelaing elolacs hard ade ORIEN SA Ue Daa sia naa deals Ree See Table 2-50 
MSR_DAC_ESCRO 

OR Aloe vanaa gata dawetteats ane desea gs cenlenntniess eon sotenias aa anirniidientme Vesna aeewacewaesaiee See Table 2-50 
MSR_DAC_ESCR1 

OPA ict hearrerernae raining duces Aaa ta eyeauiebea sere nddumesds wa rate Oude dneka Aaebed etre law anes See Table 2-50 
MSR_DRAM_ENERGY_ STATUS 

06. 5GH;-06_ 7AM wis ists avaretine rtd cess wie teks sa gaedeues Ad cheabia Venbie a ina ndagwikiaye ate eee See Table 2-12 

OG 2D isa cate aninuenl seakieetaondadas seta is ues sua la teetaian dat de ceiimanaeneeietiary See Table 2-23 

OG SETS OG Sa ch sccktsnet tages ws secrsiie den asnonh castes since tv sesha aia ob aadcer aed de aud paetrndie ME aa dees Saad Hae ees See Table 2-26 

06.-3CH;06 45H) O64 Gv x icativits aastecare womattidenceaan bat dade canty aie wierd aaaaan RLS See Table 2-29 

OG SF 45. ccmecacategenisierecasaeeahiae dan palcineac tan eetataasdeunenetaasenetiaties an hace See Table 2-32 

06: 56H} 0624 FH wit ssian bees down dieaaerncvdans ik dori teded neneiad Reb eae eGdes deka e See Table 2-36 

06__GAHO6:GC is cick hace cae deeea ion saacd are oo Rated ga een ade da yG Geneasariea Madey eetaehe See Table 2-47 

06257H, 06: B5Hiasitecinitaddsanmnnoiecndiimeeteeasnanwaasaan aad pabeededtaamEanersb eee See Table 2-48 
MSR_DRAM_PERF_STATUS 

06. 5CH06--7AG s2esngstncatinantatediee shenedera sani teyetenetat ganna ane i den tastntees See Table 2-12 

OG DA ses ste eee tastes spars dhassactitve dane eats Rterateh dit are lta and, a ea ead aye Rao es ane Gn eee dee en eta See Table 2-23 

06_3EH; 06 SRA wii diwiccvcns vaae Miitotieiecee Fag kare beauewer ei wa Vaan baie weal ia outers See Table 2-26 

06_3CH, 06_45H, O6_46H oo... cece ec e ee r nee eee ere cnet eee n eee tees eee ne ene es See Table 2-29 

OGL SF i iccccsieiac aacamreed ai isa meagan mneee eae lessee mh aoaaeihes Eee nee Medien dawn ete See Table 2-32 

OG SEF OG 24 FA sia ton seasacsocsacsoxie ds kssde agave vebdnre tseen eavage arabaaige aces eagle a bos Gcayechvevaidieetiagneceenaos enor See Table 2-36 

OG GAH {OG IGG ioscan vetoes btecdn eee’ Dlr tee tao alaieSarn, me bichyadlPdwrs ne eae aceweg Hapa ane AHS See Table 2-47 

06.576 06: B5Hiaiivas sa oe acisaie aeeeddch evade ceca vadwaddewenees tan iee ya lesadd abownanens See Table 2-48 
MSR_DRAM_POWER_INFO 

G5 CHS OG: 7 Ala ce cecache nemarareeatavsennennn emcee asne. tion ssa aan enetan ate erate wa mene ied See Table 2-12 
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O6".2DH + sigexcaaseacspieideninigebevdad aparennuhaas ti bieeuseaaeeedeiesda haderveasaae deans See Table 2-23 

O6=SEH OSM SEH 2 simian satsice + ead qarndaence neler? Pa dare bani e anal widernee aon Ede aead See Table 2-26 

OB 2S Pree seated sand epelhede irks Reseed he beeslh deere hehe haw eoeo Reade odes pay hadenee Kul ss See Table 2-32 

06: 56H, OG <4FH is. a eecterscad see imerecenses tia aranetieng so tamereeetide (aemewtntead eel wens See Table 2-36 

06: '6AH06: OCH eis iiens ale batnened Seow eee de eed eda tee eee AOR bi lade de taaeaed See Table 2-47 

06::57H; 06-85 Hiiascassasdatasinb nase waotena danny ecniewaled Ph naa neekd aie See Table 2-48 
MSR_DRAM_POWER_LIMIT 

O06: SCHPOG ZAM wise si ice bra ta id edi bwedtwel dretantea si Gabeedd wad ometaduawalngh de ee idaage snipers See Table 2-12 

OG 22DA rcs ceitned tithe edhe ah cecnsad giatticsantnenedesaniides demetnmedaenerndonssanaarens See Table 2-23 

O06 3EHPO6: SFU vic dicenrncntiiantinis dae eo aeh eee niaannemnegeaies cgedismrkhawlsta Micke See Table 2-26 

O63 Fitiics citdawnisea abyiawinaaeds generar das eenche damininaeaahianl ohare y dearer ar Riesd See Table 2-32 

06-561, 06-4FH ix sacccicinadese ned mocinoededn hel ddaskaes teen erehieeeeooepeayeeaneew essa See Table 2-36 

06.\6AH; 06: 66H jie ceacnedes cd nese di teahdndeded weds be Gered een adeeeeedawinndes axaede meena See Table 2-47 

06::57 H- O62 BSE is icecceinenei eines Sibeadedg cneahua rains ew atewsag ood Jdieew eens See Table 2-48 
MSR_EBC_FREQUENCY_ID 

OE inci giclee: ateldia tii etaans Guta rananchs atk wid ae iaanvaaces inl tacle onmacdal ade aie Utataaaed wd eel eeatate Ma nelinee ta See Table 2-50 
MSR_EBC_HARD_POWERON 

OF aceriiaessanta kaa Raa dadanias dent adecas apaeinnd Meas aiiiam a Reka wie qeaue nee Reameee ae’ See Table 2-50 
MSR_EBC_SOFT_POWERON 

OFA siccasrskcke sanerstineintrasteeededwen dachareeeanes oa See Oepel et ehiewide Cedaeegenne nes See Table 2-50 
MSR_EBL_CR_POWERON 

O6_OFH; O61 7 A sissccncetsce sg are posanln nieces tera meeae ata eNl eee Eee E Rebs eae aN EET ORE See Table 2-3 

06_1CH, 06_26H, 06_27H, 06_35H, 06_36H....... 0. eect eer eeeee ee n eee See Table 2-4 

06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, 06_5CH, O6_7AH.......... 0. cece eee eee eee See Table 2-6 

OG OG its csesias dawtasiginied Geel eove ws Paks ti atnedeueseeniien deed ts ee doe oiioed wlaaettast See Table 2-53 

OGSO9F we ssinacievdd nade hited ai aadonsiess Chaesnaials i Ateseie eas gare ined atamiana aaRL Mead: See Table 2-54 
MSR_EFSB_DRDYO 

OF O3H,OF204F 3: ciccasetaanncssentteinened es peaeeepbbiinenda de ipeneerasanemerdeueategadnes See Table 2-51 
MSR_EFSB_DRDY1 

OFA OSHFORLO4F vic cdied Pistcebicce ne ee Whee eeanduiea devia iaede deamnnd eed enanlesa wins bey enya See Table 2-51 
MSR_EMON_L3_CTR_CTLO 

06 OFM} 068.174 pivcncccadechiapiad paneer mnie addenda dbed paws dead neendeet bees See Table 2-3 

OF OGF: sscitccienssamadetantseabas snee ide aims phtidaada detour darontonieasd haleeteeees 5 See Table 2-52 
MSR_EMON_L3_CTR_CTL1 

06: OFA} O61 ZH v.tecseaikacdoincdwgediadasdasd reed os pee she Hee en Fad dee dered wade eee See Table 2-3 

OF SOG A iss ctesas deastliviaes Hemoesindiea tenis Gagne aetacndad nO eoveel te due orasal amas trast See Table 2-52 
MSR_EMON_L3_CTR_CTL2 

06: 0FH; O61 7H iscctie phirtsanniecideaunbosturiiads bhiiaiskadiwadpeqeeseacaNnaduariets See Table 2-3 

OFSOGH zi2sachatinriads tea tets eee niageliaednbh Muntadd ues addaagsae han eabee Benched honrn See Table 2-52 
MSR_EMON_L3_CTR_CTL3 

O06! 0FH;O6_1/Hs csintisttoeavkdatien as ceetddat camctekeadsdanstoreb ered ea Peeeedaals dowel wees See Table 2-3 

OE OGH ss c.ianecaincr sais 2tetitoadduae vie deel digested ame tihigeiet as a daahanetta@agungee raat age See Table 2-52 
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MSR_EMON_L3_CTR_CTL4 


MSR_EMON_L3_CTR_CTL5 
O6.OFF, OG 21 Hacscseiciasteeticie pica sciale nua digietiane bts laeeidlasa.s lnueiwtyearatatecebesa pins grae'elbte «dey antate asec oo nt 


MSR_EMON_L3_CTR_CTL7 
OG OFF: OG VA isis thai es vehincuern teri av ctianavhewmitnaticee akiets ale Nein eae SaieNlie etivlee Ab aida cie amine 


MSR_EMON_L3_GL_CTL 
OG ORR MOG SZ iistctne a. tes eessuit contnieey ale ated dvanatutis- ana edved aearepetceseuy av dude toe Sida anti nel gge echtarniand Habart eeanaheaeis 
MSR_ERROR_CONTROL 


MSR_FAST_UNCORE_MSRS_CAPABILITY 

06_7DH, O67 EF es ctsciccinednseedvanaind ins veeieinenng cs nia eudade Rives aeee Risa amNY soley 
MSR_FAST_UNCORE_MSRS_CTL 

OG AD OG AGH csssseceveisicsesens sear siseS asia doatilanes si sebe unis ahv-and nfaneiens pe aialS esiig DotblnbteRierele oe heen nineagath Bal are te 
MSR_FAST_UNCORE_MSRS_STATUS 

O67 DA OG: JER iiscctoatecinentwine ments age ceimnadtta ate evi meeNees Meebetadambensaw naan 
MSR_FEATURE_CONFIG 

06_37H, 06_4AH, 06_4DH, 06_5AH, 06_5DH, O6_5CH, O6_7AH.... 1... ccc ee eee 

OG SOG SAGE i cc savsiecctaseethe de asertosus checesinelinavanesdoeudie Wie Wietlesscvaeavc tun diigd athena erent tee pital anne aue esees 


O06 ZAH, O62 CDA iii sc cece cin atk vot wens eae nati ddd Hawa dieemeis dan wae Oda cemmaeae ae 
O65 A HOG 28S i a.c.cisnessiea 5 ested de ciara na ncaditnnnigiaiuteney avian whim wenatardeeiatets deleted eerie ctor antencatin 
MSR_FIRM_ESCRO 
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See Table 2-3 
See Table 2-52 


See Table 2-3 
See Table 2-52 


See Table 2-3 
See Table 2-52 


See Table 2-3 
See Table 2-52 


See Table 2-3 


See Table 2-23 


See Table 2-26 


See Table 2-32 


See Table 2-44 


See Table 2-44 


See Table 2-44 


See Table 2-6 


See Table 2-18 


See Table 2-19 


See Table 2-20 


See Table 2-48 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


See Table 2-50 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel Location 
MSR_FLAME_COUNTERO 

ORs iinctid cae erantatatannatnnitoiiadae ni adae aa ein Medcamnauad ada Setadenkd aedacneme sant eadeet See Table 2-50 
MSR_FLAME_COUNTER1 

OR Alivcsahaceuntined (ues ccene tame oeiataless peas aie aemenaeiins doleniwnes ta) ne heiaareeute ees See Table 2-50 
MSR_FLAME_COUNTER2 

OE bcissstviarece Ses Abd eae vandenee ricred ab en Wha eatin Ranke sear ae ohne eyindy Sandee aR ADE ere ead as See Table 2-50 
MSR_FLAME_COUNTER3 

ORF aii Sts Senet tnntiediciea salads meats to BOA Gi aenareede aa aa doemge Aha ewe ee Ream bs See Table 2-50 
MSR_FLAME_ESCRO 

QE nitarsaaasis aasebitones sadedarates aaa teas Wane ds waadarndmwad wide bine dada aes eeu deat huckeauines See Table 2-50 
MSR_FLAME_ESCR1 

OQFAiscsicacvaniedsd ce lcennshad ve teeaa seed ohiaad sonpeieuss ae tiaee ihe tiaaskewe ns See Table 2-50 
MSR_FSB_ESCRO 

QE bs sedis sce pavatore Dear ava abaned ab karate Varad nadee ince saa wd Odd Hodd Anta eee ear ee ea See Table 2-50 
MSR_FSB_ESCR1 

ORF. oheie Seiko asco wtiee hae iaimeks eae Nhs Ri ee a ace baa Rees ede cae hs See Table 2-50 
MSR_FSB_FREQ 

OGHORM LOG UA 2 ceedeake. bind dnns hte meton wie eit aidinenuectinantewe saa acne awe Geteweeier, Hon emmO Rare ee See Table 2-3 

06_1CH, 06_26H, 06_27H, 06_35H, O6_36H..... cece cece erence eter e eee n eee eaees See Table 2-4 

06_37H, 06_4AH, 06_4DH, O6_5AH, O6_5DH...... cece cee c cere etre ete eee e ene e nets See Table 2-7 

O06 -AGH ese: d oesiiced Salhtinndthes abe Ped aee de anio ed bala aead dawns ahaa eae hadad & See Table 2-11 

OG OG ses esrigeretac say nscoy totrg. estou eayesSoatheapagdoebasaeevetonaid Restcatiaseck: nla aia hase aloud eee galls aqunenarae oe dee tae See Table 2-53 
MSR_GQ_SNOOP_MESF 

06_1AH, 06_1EH, O6_1FH, O6_25H, O6_2CH.... cece cece ete n eee eee e eee ne enn enes See Table 2-16 
MSR_GRAPHICS_PERF_LIMIT_REASONS 

O06_3CH, 06_45H, O6_46H ow... cece cere renee teen ene e ene e ene nen eee See Table 2-30 
MSR_IFSB_BUSQO 

OF O3H/OR04F iisc2dcnnedecrtaccatenesteitdeda atom Gatceeiaasbhieeeioasieentietierannss See Table 2-51 
MSR_IFSB_BUSQ1 

OFOSHpOF SOSA scat ssc. tesa danl eet dacee a iin stiches es FA aleatbWarajed ale dace dacs ean po deena See Table 2-51 
MSR_IFSB_CNTR7 

OF 03H; OF 04H i isitcccsieninidataddd eds cndenn edie na endear atiadies added mnadeineneandad See Table 2-51 
MSR_IFSB_CTL6 

OROSH ORLO4 iisigrinetse cea anaes saint aiameeddnideid aig teaandaes Rann eh bad aemaaame Ades See Table 2-51 
MSR_IFSB_SNPQO 

OOS OR O4E 5. tcc tdad stn atu aenga dace dee veedatagantea kel ebenidinag teens swear eeetdes See Table 2-51 
MSR_IFSB_SNPQ1 

OF OSH, OPO icici ccatittiiiies dec hae eanrod Rasen cuentas nance Haieaneh eed aatiniauaaaa obaduares See Table 2-51 
MSR_IQ_CCCRO 

ORF sé ace Geicemasdhceleeteb evade okaacanedr al naanatoaenmrd means uieawee oben eee emNe nad See Table 2-50 
MSR_IQ_CCCR1 

OF Fl costed anecdoorsists 2 aixhaG htasnd's Sardartanctane pied ache Mtaceia dha dee tant aamwaraeacebntaissubandars Mieabe chews Mead eae eau See Table 2-50 
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MSR_IQ_CCCR2 

ENS sseacaceceiacaiacs ature ace: anateibd fhetaes toaplicace aia deed apnea detadnaaieindes Mierdaus meee naanad ene ead eae mess See Table 2-50 
MSR_IQ_CCCR3 

OR Aliss taceg tanto dte gee accent «haters 7st gueaca sae hares tenet ne coun Fa danetaese es See Table 2-50 
MSR_IQ_CCCR4 

OF lithe tinapeacindtie biieacn nieuwe aan ee nbeen bogus re nectarBoadnaan alow eltnne SarmaaD ARP Ra aN See Table 2-50 
MSR_IQ_CCCR5 

ORiczt fannenaw nese uiad bane eeneinseda us pads cts dade sien eee Set aee aruda ecyencane enacuaion See Table 2-50 
MSR_IQ_COUNTERO 

TTA hs gavesnetsgneevcsvs tage esau a otras eset Geeval festa eteuh’ thgiava acer e guctersbabcuacenabel vats @ aie cham atti eagumaediavaane atin dette See Table 2-50 
MSR_IQ_COUNTER1 

OFA atainctses ereridet exud periedsk hem bdaa nue Satidedda Tetersar ed eadaaden Dae dea tas See Table 2-50 
MSR_IQ_COUNTER2 

OB irtcacnauct dren sth Hanae deriva haw en beee a area aa hennalv a ba DervaAimedatedanies amen mney nareoees See Table 2-50 
MSR_IQ_COUNTER3 

OR Alasisc baer neeae te Onextciee duamneg Hades aa eee Ria eannee a tay erate caaw ian mameraIS See Table 2-50 
MSR_IQ_COUNTER4 

FAs ss cescanecencvaltet Suma ace pmncesscn ae Steere dened ae ae a ee hak eneadnd WBE Rue baa 3A le dadaniandage male Rema See Table 2-50 
MSR_IQ_COUNTERS 

OR Aliss Susacg ata devetteatsaneceeeghseninentydesa van vesety tans epiianan veiianaeewaceitaesaee See Table 2-50 
MSR_IQ_ESCRO 

OP Altice candice scene niiciegee dace Aas tai eeram bee tenaiaeede dane ral adie Mapes Aatebel eta iaaw nes See Table 2-50 
MSR_IQ_ESCR1 

ORAits de bdenanttede in idanccahedd duakudind cman nnerelaee chenties Oeainn ka ieee we sinaes aa aaoN See Table 2-50 
MSR_IS_ESCRO 

TEM iasa2s csv netesa ner steafacastocusten otetase'e avareoaincs aeetehaceer naa tyaecs te seescstac ars Giaesabate aita-n)t cia siaperate aapunceoalataineae: evan atin See Table 2-50 
MSR_IS_ESCR1 

OFAliac nit ccanteratsancownd taiscdegdeeateteaeserdoaieniee meyers eeidagee baeeredans See Table 2-50 
MSR_ITLB_ESCRO 

OPA sitsaineietactar id balance are aiaad tungaie ibe tie bade dieiwel dndnod a holden Mata bam bee nev ee dete See Table 2-50 
MSR_ITLB_ESCR1 

OP Aicd.iiia bands eoincer eatin irate ab ee Mioenddee keaamea ead bteaene naan ana el dan Sarenmd oimenans See Table 2-50 
MSR_IX_ESCRO 

QE cadsicnagecidcmnd aagkedae ane ui petite cadas me sade adelante Redan ceeded ated whadealoia a neness See Table 2-50 
MSR_IX_ESCR1 

OFliisccceactamossioutnad dnivancdian fae taeatense aor a einaamereeeaeme tearaa ame oaatminese ns See Table 2-50 
MSR_LASTBRANCH_O 

OF Ali ssisvases db doact aah Arima inde nhanhaahitsnehes borteneapseiola pier ae uuNs Gamene kamen smaeats See Table 2-50 

0G “OE 5 ca haltdanatnt asd animstnn sat saenae ead amon mbsateaceny Snead daemneaearSaaaaeneaaeae See Table 2-53 

OG 09M esaioiideadeaintiacsee ib eliavaaeae ietsaeees ad tendeban dead bead hbedsiedes en ieion See Table 2-54 
MSR_LASTBRANCH_O_FROM_IP 

OGXOFM OG 7AScc scart ane ctaie aeeranciensaacadeet ane dead geneanatnesadaal wgacerneis ates See Table 2-3 
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06_1CH, O6_26H, 06_27H, 06_35H, 06_36H..... cece cece eee eter e eee e nee e eens See Table 2-4 
06_37H, 06_4AH, 06_4DH, O06_5AH, O6_5DH....... cece cece eet c cette eee een een nee eens See Table 2-7 
06 25 CAiscasssasinrrwncc died caeed jatdenaicisch http a Heleialelal each e heroere cab basegarh seve aborsese doiodoeina ache eae aA he See Table 2-12 
OG FAH ec caavanncnsiace cer imiemet at oceanic desea Reece aoe neta eae dineana eases Monae See Table 2-13 
06_1AH, 06_1EH, O6_1FH, O6_2ZEH... cece eet e ener e eee e eee ene e net e tne See Table 2-15 
6 2A OG. DE wsediisi cesses cece os. arti anniayesd deere send thatenaraaonceess Hadkib a & Gop elegy a deacentetes adachew wpavreseouedad a RE See Table 2-20 
OFF asics caivie aac age aaatamneintnedce ter neiacide ipnaiipaubacd dadenauieedmueiaddanenemeaenenads See Table 2-50 
MSR_LASTBRANCH_0O_TO_IP 
O06 OFA POG 217A s cc2ccnstmea nines acaran tude eogediteidacmeered sags ss Rawcauna cea eee ys See Table 2-3 
06_1CH, O6_26H, 06_27H, 06_35H, O6_36H.... cece cece eee eee eee een e ena eeae See Table 2-4 
06_37H, O6_4AH, 06_4DH, 06_5AH, O6_5DH..... cece cece cece eter e ene e eee e een eennes See Table 2-7 
OG: SCA icccscosenrseneenehiahisa seatisaaiantcanessetdadalenmoamayeneneeens sSanenadsacadeoasis See Table 2-12 
06. 7AM ccaaditrnis (h888 a anid Wet deddamandmidehi cd wagudannadiaa Mae eed Bord bicew ced ad micah cae See Table 2-13 
06_1AH, 06_1EH, O6_1FH, O6_2EH 2... cece teen eee r ern een enn ene tne ne ens See Table 2-15 
O62 ZAMPOG: CD cccttes tees eu sea uanatinteteistana ad nine wteunan Geege nh ace naehhinuia ee ataaaa aes See Table 2-20 
EFA ssc esseshveres ata! tiarg Geasaveocesse stress ces Sue ares wraveidnaps ee nahedd Rade adie ue a anare PEER Ne eeeate een aS See Table 2-50 
MSR_LASTBRANCH_1_FROM_IP 
G6 OR OG NZ lic ce cieesa ca need tage nhac casntes sles aathe nema arieee haa Saeed nacho matees anaes ne See Table 2-3 
06_1CH, O6_26H, 06_27H, 06_35H, O6_36H.... eee eee eee ener eee ence etn eeeeaes See Table 2-4 
06_37H, O6_4AH, 06_4DH, O6_5AH, O6_5DH...... cece cece cece eee ere een e eee tees nn enaes See Table 2-7 
06_5CH;-06 JAM sirncieiicd hadiiaindirerekiaaieiiweds cbhe edad cae A edi aaadees ead abe aiiie See Table 2-12 
06_1AH, O6_1EH, O6_1FH, O6_2EH... cece cece teen eee eee eee e enn e ne en een enaes See Table 2-15 
06 2AH;06< CDE acvicius erirsnase-arenarsiaet ease vacsis t doaged nave alasne.s aon ddd aon aaa amma me matubewnd See Table 2-20 
OE Fieitewinied da wateaa tea dich ae soars diated onset aoa honda ene Atuae bnew ert ce nae amo ae See Table 2-50 
MSR_LASTBRANCH_1_TO_IP 
OG OFA OG: VA eis ccce is orias. ace h ein aiantsn caek da unncicnnna acho ainas? deiiantiaaheenes See Table 2-3 
06_1CH, O6_26H, 06_27H, 06_35H, O6_36H.... cece cece cece eee e ene e eee etn eeeeaes See Table 2-4 
06_37H, 06_4AH, 06_4DH, O6_5AH, O6_5DH...... ccc c cece cece eee e eee eee eee eee een eene See Table 2-7 
06_5CH} 06:7 Al sivas idivies iaaedidavhicieiwaed a yee Cela lakeid Gad oiemciies abl dh a haea eee See Table 2-12 
06_1AH; 06_17'EH;.06_1FH; 06_26H wicca a vane ce esadee diay eda eesuedenaewaue nd ona eae See Table 2-15 
O62 2A) OG 2D ili: aerseeanatetasnstat sasnce daaneehaa eta nis genes tvaniectat nai aecamenn aed See Table 2-20 
ETS cyeioienerecdineih toastndes nial dee Raiareceh dinate aanereaya gohan EA aa indie ent eh ate dawiean dead Gale saaueenS See Table 2-50 
MSR_LASTBRANCH_10_FROM_IP 
06. SCH POG ETA iiss. chcienins dolenadiiivinia ase binaoha wahes ahaa dave tadonewin kagihie ohe nada aiaedianey See Table 2-12 
06_1AH, 06_1EH, O6_1FH, O6_2ZEH... cece tree reer ete een etree eee ne ees See Table 2-15 
06: 2AM OG: 2DE icniiessorsdese dees sodees ceeania iGnts aad de saaiedederiteesadenecne Eden See Table 2-20 
ORF Stace isi acreneds be hime beaetenamaradtahtaremone ee canes ehawendee enue enemme ys See Table 2-50 
MSR_LASTBRANCH_10_TO_IP 
06. 5GH OG 7AM bs ssa.2.h stein aden aaceataisvarndetiatne ® a ataeeeaned doernics doalaohe doe Rifpmustateew en nemauae es See Table 2-12 
06_1AH, 06-1.EH; 06_1FH, 0626s sicnccecs dens via Sasaealdnden ede ww anneranmeteees adeday See Table 2-15 
O62 2AM O62 2DE iiwncicctetasedtegantad ooaehs Miho aedeemeraoreseastaxciunesooetanaes es See Table 2-20 
OFA oitancncnasis J0eebhin oa tathetneiie tnd tei hide ts deamneceendebh Au ada daa parma meine inte See Table 2-50 
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MSR_LASTBRANCH_11_FROM_IP 
OG SCH OG 7AM ys essicie Pe rataseeddieate haracaanag + avis ankce ty aaaadardaeal ig onde Gots aaemia ktiees wee aoadualanenedl Sarees See Table 2-12 
06_1AH;06-1EH;.06_1FH, 062A is ccccd ican needs cand Sard cea de dulanac ofl dead eames See Table 2-15 
06.:2AH/06 22D ioc cdstdscencddaweategwctaetasewge xd Head RAeee i eicew ard eaeaees besa ceeaes See Table 2-20 
Eid sice- dd Bite varecesd ate! she ahbsaok thccarnen he ation witacend we anal saew woceuia eae aed a aan oe aa GaN Roars See Table 2-50 
MSR_LASTBRANCH_11_TO_IP 
O62 5CH {OG 7AM ssetiicianden Sateen caciiaie san bene ha saadeag bhahbtia kamen omens ea tancnh same w See Table 2-12 
06_1AH, 06-11EH, 06_1FH06. 26H aii sicice esas ceed vadaddades ahadwe sidiascawws nes hana any See Table 2-15 
[0] 5-4 A FO 6 4B) RPP See Table 2-20 
A ace acces cnatnancenciare abet tit deadetasa:faudnaeinls. nip Atieteurdtbeiovate anal Sauna dtenigeeaeteays Daehn ate aga tarane Riemer aieieseee See Table 2-50 
MSR_LASTBRANCH_12_FROM_IP 
06. 5CH06--7AL s2e:ncsoiecatines totaeeearhein deta pa ntcd eset naear spine in nel nok eas tastates See Table 2-12 
06_1AH, 06_11EH;, 06_1FH,06_2€H vies iiccn osdddun nerd deadcdheten ska Qhatacey ceed weed eeaaas See Table 2-15 
06_2AH;06_2DH sisint edict saaevtetasaneta tr tdaw Venu tad aadiinen ices te diab daaanauedae See Table 2-20 
FETs sacavadhenain echo ascotvee Saba b cea oe tua neg haeiaded Tle aeoaegd authdradeed neta bad SH none ncae RUODE eRe Meee See Table 2-50 
MSR_LASTBRANCH_12_TO_IP 
06. 5CH06- 7AM s 235085 steccisiad ohitaies boanedebapaidtadaeounniedaratuaded or nabeveaeieudaaieees See Table 2-12 
06_1AH, 06_1EH, O6_1FH, O6_2EH... cece eter eee teen eee n eee eee n enn enns See Table 2-15 
06:.2AH; 06 -2DH wii okedc since id iia dere vende dina sadhve ede ara kd Reanedtdaedamnvedas See Table 2-20 
OR lisg taacen tee teeetteateanecereegs- venient nies sein votre entenes tees eomereiaacaeewacewiesens See Table 2-50 
MSR_LASTBRANCH_13_FROM_IP 
06. 5CH;.06_ 7A $0: cvcirissdawcccmnvenenicstad Minctne ied nln eee NGA anit on Peon ed aene males See Table 2-12 
06_1AH, 06_1EH, O6_1FH, O6_2EH... cece cece crete ene e ener e eee n enn enns See Table 2-15 
06:.2AH, 062DAisticwscnees ache bec esaiertadt rae weaned dtagan eaten cobs) Came cews raenaenne See Table 2-20 
OGFisas wantuncaiten Paatasee acer gate aateeinie set omveaeiadae dar Oeniaee: novices yan naneataesans See Table 2-50 
MSR_LASTBRANCH_13_TO_IP 
06). 5CH;06_ 7A &:. <ivnnscatvinne wivieitn diets de dankie veld ie bin dake Ain bdeaweehetadlchentcenndyy See Table 2-12 
06_1AH, 06_1EH, O6_1FH, O6_2EH 2... cece ete e rere ene e een e eee neat ene eens See Table 2-15 
06.:2AH, 06 2D Has caccsitaiatidnen cen nGacioiiomn Gaara deededina bes daveaddadaadoane See Table 2-20 
OR pix cacn tebe dehbhawe eita naed in nerea ates sa genaatea toga bap we AGN daatedite Madore eevew bdeetets See Table 2-50 
MSR_LASTBRANCH_14_FROM_IP 
06:.5CH;06_ 7AM ii ic5 a cacaicdiactinb he iia laneis Gea sana la ebdansd Sadan we tad avaeedmee ed See Table 2-12 
06_1AH, 06_1EH, O6_1FH, O6_2EH... cece ccc e ere r een ene ene e een eaten enns See Table 2-15 
OG_ CAH; OG *-2 IDA, sisnits eed aceceta:shssaia ches ate wtereediarinnesta mip axtvarar wna Geese Mache ad ara, navatieatacdadd sincera aneerdenaawe tow Aon era al See Table 2-20 
OR: Boaeiein ne a eaniaoad etnatia sd oabe dea halts wa haneala ida denned denn ave whee eneG bares See Table 2-50 
MSR_LASTBRANCH_14_TO_IP 
06.5CH;06: 7AM i icitcis on adatebuertiidensauld sty iied wasn ned eed at be ladwauin ws eked beocuaneate ake See Table 2-12 
06_1AH, 06_1€H, O6_1FH, O6_2EH.. cece cece renee nen e ene tenet tenn nnes See Table 2-15 
06: 2AH; 06 2D assioicid acacestvosie teen aiataght Osos San, axes, que agenda dale genic ndeagaahe deen folucesarn uate de wh habaseeeeends See Table 2-20 
OR Aii2e hehinincn Reset ieters dete aaw dans endee cael pandas eran eT elite age san Oe eeeau enon See Table 2-50 
MSR_LASTBRANCH_15_FROM_IP 
6:5 CH) OG:27AlA vst ccahc namararer atv sennenen Wemtieb da ase duran Gea ecclesia aisle saree ee uamaunneaii & See Table 2-12 
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06-1 AH;06_1EH;.061FH,06.26H icin. cccdseesties iaaescaes dinenienebingeiaaresaxeapepadenss See Table 2-15 

06-2AH;06: 2DH cine icag oii ed mae ieeeoeaaneaieaceedanaiid 14 bone mia nda aarbasmenen ghd See Table 2-20 

OF iicasistrcasstlartareeta Rateacirancananta ata tetantarhy aa dentin ccna achat arn tarda etl aateamvined ala danrdunmeneratas See Table 2-50 
MSR_LASTBRANCH_15_TO_IP 

O6_5GH;06: 7AM is. casiectevavaes beaniawinas caw daibeaned ncn pngita wd ddd edb iwopensda tencinaes See Table 2-12 

06_1AH, 06_1€H, O6_1FH, O6_2EH... 6... cet eee e etn e tend See Table 2-15 

06=2AH-O6: 2D i.n236sacnscannnaenealedaet naa qidaes enw eatem es aan hae want Cawn ead shure eda ake names Ee See Table 2-20 

OFA iit hevtanndeebaota@eads de adianddsda nmin nedevad Hatton ee anema mended Mu munmen manatee See Table 2-50 
MSR_LASTBRANCH_16_FROM_IP 

0625 CHO ZAR isis ciecctsacntenet atest Baty ceded Gane Paatelnleati tancde aeahadad eres anaconda can cdaaelene See Table 2-12 

06_4€H, 06_5€H, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, See Table 2-39 

O6.:GAH/06-OCH esncnecbandedacdarnonins snated wade names eaceaaaad dee aaa piatenedasenitad head 
MSR_LASTBRANCH_16_TO_IP 

O06:5CHOB6" 7AM bs te cncstitcabeiaeivendast a baaaiyseaees conse eadawdaesentaa wanerhinse ndgedee xe See Table 2-12 

06_4€H, 06_5E€H, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, See Table 2-39 

06. :GAHPO66CH sinc ccsathdrcteetanea pais epee aba natideddd ne bias dhonedewuaedad aaa 
MSR_LASTBRANCH_17_FROM_IP 

O06 _SCHPOB: 7AM wscdei.teico stad ehiieioidwidandngene inher Aad aiinndeaaanidided Mateus See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, See Table 2-39 

O06. GAH; 06 6CH sichi: craaetadehet dea diaeacemadd Gonkaleewhd hepnienl: dbeeteaod de head 
MSR_LASTBRANCH_17_TO_IP 

O6:5CH; 062 7AM: sie thccnecig Guat digntedec ev ieeie net iiiaddaattagpedenedidhanhionnadadiectsed See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, See Table 2-39 

6: GAHFO6 OCH eanscciehetlistundes padees wearers a srnddiuieeeaadd pd cmmesioweechawtolahedaulad ie 
MSR_LASTBRANCH_18_FROM_IP 

06:-5CH; 06 7AM Ss stacrencskiadangbel onions sieaaeeenid abiidaerea seaiadearias ei bebaedeiseatene de See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, See Table 2-39 

06::6AH/06.:6CH i siedisacetead/ gectaded aeactiehesdawe dane desaled Moers ae de etdiakv tad oPeaY 
MSR_LASTBRANCH_18_TO_IP 

O6-5GH;-06- 7AM ia ciciettelstats teijamiet anaes aah beciidnbeeiiod duces ql avedhieteedaneedaens See Table 2-12 

06_4€H, 06_5E€H, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, See Table 2-39 

O65: GAH{05_ SCH aac aeeaidascceneds che bhatieew sn aaaperedeiiads walter eg mer ecemdadenines 
MSR_LASTBRANCH_19_FROM_IP 

O65 CLOG. 7AM a5. cia cctores bog dace gatety daw gee Nideeve Bethe letting etna bee RUM Gea eeneact aad Seems See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, See Table 2-39 

OG. GAH O6 GCA siaccetanesdaniin derma «pinad eden snipe aatiie somaya e Shantanu ne aes eae ERAS 
MSR_LASTBRANCH_19_TO_IP 

06::5CH;08: 7AR icc widen tcetaieeiite ceed digdeeiede etic ead io beedwewindearad aay ounce dy bee xe See Table 2-12 

06_4€H, 06_5E€H, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, See Table 2-39 

06.:6AH; 06 6CH ii .d2cicanunmiereeeteredainadtausnen anaes sca Epa AW Ede reed PaaS 
MSR_LASTBRANCH_2 

OA cincsciriridaciteaiontits contd dabei weatamcnrn din deren daatetomenun cna bainmimne tne He nheeenes See Table 2-50 

OB MOEH bcadaasethcerS aces eeu aosd Shs eweins hiee betes da wmeveeeeer nous deve decatneiaw eaten See Table 2-53 

OG OSH is tice canada ane ea aaneeees sag ad eae matndnhe cai aaloasste alas dg agheaearon aul Maa ee alogtin hs See Table 2-54 
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MSR_LASTBRANCH_2_FROM_IP 
OG6:0FH; 06.17 Aigtsadaciiantgerscat tare ccainaonbandaae neat eid adda wane tani redaed debeaees See Table 2-3 
06_1CH, 06_26H, 06_27H, 06_35H, 06_36H........... eee cece eet eee n eee See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH....... 00. cee cece tent e eee e eens See Table 2-7 
06 :5GH- O65: JAR vedi du rieedieeueiede i tscheeg ee aeieiaau dd Dada ued Rigdes peace ae See Table 2-12 
06_1AH, 06_1€H, O6_1FH, O6_2EH... 0... cette ene eter e nen ene teens See Table 2-15 
06.-2AH; 06: 2DH iss atiecicsrn xacinteaasaatteamenGueaaed dant enn natneedaangtes Mauna nenadanmaiesinat See Table 2-20 
ORF ss ccevs couine civ en immsanuevad Same tdovedaad Ratnad Meneden abe RONEN neers eae eENe See Table 2-50 
MSR_LASTBRANCH_2_TO_IP 
OG: OFF O61 Hisense: ceniaiearacdd ae ttnesd saananeaadaiieeteererdatee seal adeecdiaaansee eee See Table 2-3 
06_1CH, 06_26H, 06_27H, 06_35H, 06_36H.......... 0. cece c eee eee tee te nett See Table 2-4 
06_37H, 06_4AH, O06_4DH, O6_5AH, O6_5DH......... 0... c cece eee eet eee eee ened See Table 2-7 
06. 5GH, O68 7A wie icate aur Glgeioee seca wwe ia ines etawuie wna d anand Beda Hie Mcondetad See Table 2-12 
06_1AH, 06_1€H, O6_1FH, O6_2EH... 2... cece ee teen eee nee eee e nes See Table 2-15 
O62AH; 06 2DE is: dacs ches ei aahelsie ada paces Madea die aauigen etl dgedibh cheat atbel neni ae See Table 2-20 
ORF ig cetacean she ediatag watered mada vue eeu ales ad Ana Groa a butchered walneeanie eaate See Table 2-50 
MSR_LASTBRANCH_20_FROM_IP 
O06 5GH; O67AH sstieic sce sdieiseacmeasig hoedeuerd ia sendeacs Mecnnnet aban bee Seen agen taeeubeaes See Table 2-12 
06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
06'6AH, 06:6CH o.ccieeth ou taceieasanawb cian escapes ietaidiaamaned Meera a Leeedeecaa week 
MSR_LASTBRANCH_20_TO_IP 
06. 5CH/06 JAB i scene biacsted naithosers wleietesetatatediaseakdedewsaiadad eneia teased See Table 2-12 
06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
06 -6AH, 06: GCA si iicicenrewtay oiaddaucnaa dared eews samba tens PaaaTaevedierns Muhneamoeeeaamnent 
MSR_LASTBRANCH_21_FROM_IP 
O06 5GEO6_ 7AM ioc tevci ss tanga wiihaetemrane ni teacnnine ae aiay ane ha ee aoe te ednaee add See Table 2-12 
06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
06:6AH, 06: 6CH sicuceyer tseerannniieidinarn au edohtmacanih a endebieer dadenmeuetdand ane 
MSR_LASTBRANCH_21_TO_IP 
O06. 5CH; OG 7A it cccncasica easton delgadat a abe ard cgiudaeane tedestenedntaaeege cad tienen te: See Table 2-12 
06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
06 “GAH L0O6+6CH sitesinde sania .dnemsed tub headin eSmare £heeaaedtendnhuehencadaddeartaane dns 
MSR_LASTBRANCH_22_FROM_IP 
O6_SCHVO6: 7AM ccwc ste ts.iGaine sv axesiiadderdeanssgtass Midaetgus «ened eawastuetectssueeul acces See Table 2-12 
06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
O62 6AH, O6::6CH siiisccducntade sx danen Rexamibncatnnndecisa d Melanie eee ea duly idedeenaied daainveden an aw 
MSR_LASTBRANCH_22_TO_IP 
06: 5CH, O06 7AH yp setciciieehecpachteuiedd ayeendva semhosiiw ad cei crk cede aed Siena ete gh eee See Table 2-12 
06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
06: :6AH, O6..6CH sed cncdt adie enh bit ind otaiemenaee Cade dete nanny Danmeteee taeda dekdaaaines 
MSR_LASTBRANCH_23_FROM_IP 
O625CH; OG 7AM fae sscticaisidigeaurbes sa ooed exci yadda eed wee onnnre ame bees ee atd aexcu needed: See Table 2-12 
06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
06 ‘GAH; O6°6CH iia2.ccec inne asian i.e cieldistee dine deat ocean d Gosden Sea saaddeaneGeael ad,tivaneenaetah 
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MSR_LASTBRANCH_23_TO_IP 

06 5GH 062 FAM ise schiccidsntdahntantentiaa ieee ap moun saree aa mind enedaubar enters adcnlneaasiit See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8€H, O6_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 

OG: GAR OG OCH sacs nucae ct einaniee ccmens pana a dudenesana nde ttebasaa dale eenban eine hia ciedede adda peers 
MSR_LASTBRANCH_24_FROM_IP 

06: SCH 06: 7AM snsaccs canes bincaiotascdtesgekaieedemens enti sesaata tananteads Cepeshasaaneteet See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7EH, O6_8CH, 06_8DH, See Table 2-39 

06:'GAH,O656CH cots cas ss ccndvea ese eamsaetnanw) aeddire aed gee aaas sone euedea eee ad 
MSR_LASTBRANCH_24_TO_IP 

06 5CHO6: 7AM sis.iceicscecapeictm vince ativan deiaail denn oatmeal se iuinidianh as pilere ni aaaw tee aek See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7EH, O6_8CH, 06_8DH, See Table 2-39 

06 GAH06_GCH asnccsasdvncntines dibbothinavahespimadersie deaweate Oe dmemnecnrntaanenin 
MSR_LASTBRANCH_25_FROM_IP 

65 Gh O27 Ailes cated anagamucncyduesedhaad tn oclannacine ie nennmarahaeuiia tuscan au onan See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7EH, O6_8CH, 06_8DH, See Table 2-39 

GH GAR OB GEE 5 saarc.ccestve ntietvunetearis autia,eaaants dreamers cata caressa nage aa auaatenmaatocauhe on sac aannan 
MSR_LASTBRANCH_25_TO_IP 

06): SCH06 7AM fi cscc cs ccs east eainra seis aoscenlndte es needa enonatasinde tees chiaaaa stage See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, O6_9EH, 06_66H, 06_7DH, 06_7EH, O6_8CH, 06_8DH, See Table 2-39 

06: GAH, O62 GCF aiid: cisuddentieacet and aetameedeveaeamdnnunket weiss) eatadetadventerennbdada Ret 
MSR_LASTBRANCH_26_FROM_IP 

06: SCHOG 7A siinctcit deicng Oba pa setae ae kebawes ober oetaean debe cere nme ngingwnhbardescaewdasiees See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7E€H, O06_8CH, 06_8DH, See Table 2-39 

06GAH 06 GCE s.cc.0cicsanie Rihieis cadet bnacenameamenmereGhsearepidedscheinmetatacebeehtd 
MSR_LASTBRANCH_26_TO_IP 

06. 5GH OBS 7A i siraakcectnaadevae counties sam aonas antes Ueatamerenterag ohebumanmameeunsa See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7EH, O6_8CH, 06_8DH, See Table 2-39 

OG GAR OG GER c: dacedanchhcanmined cent saat caer sactnad ctremlnn a aisle ataaamnbinmameteceauanaacens 
MSR_LASTBRANCH_27_FROM_IP 

06: -5CH 06: ZAHM bs. o00:2¢sans stdeatin cada tatease sated yeas then MarsaGde dese mas lta Rdan eat See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7EH, O6_8CH, 06_8DH, See Table 2-39 

O62 GAMLO6 GOH aise cissnucr dates Gia Vieans Ta saasdmmr edie eden n@stud ia seater Ges eraad weave 
MSR_LASTBRANCH_27_TO_IP 

062 5CH)06“7AH si caicid tas gvan eihoe aves chiaw anes manent es cle vance eal geben a Marie See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7E€H, O6_8CH, 06_8DH, See Table 2-39 

O6:-GAH,06- GC iii cates oie cena Rab lidanasicknehimtaaddut akan end erage aeenaeeerzambantas 
MSR_LASTBRANCH_28_FROM_IP 

OG SCH OG GZ Abt saceciasa. coreg tnanse cava sua teresa cs ioe anata serene tae taneenansaeedd na iaa ened See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7EH, O6_8CH, 06_8DH, See Table 2-39 

OG GAH, OG :2GCH a sssyereesiats sna dissatacaiete nace wqinitne debra tercnuate eos teadmacarensow add ere: Raeaatersre baa Ggemeee sat aaa dnshs 
MSR_LASTBRANCH_28_TO_IP 

06::5CHL06:27AH is cictss tec cetudanieaaan ree aaate hanna dinahon desea eenirsapeetdauaastaaie x See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, O6_66H, 06_7DH, 06_7EH, O06_8CH, 06_8DH, See Table 2-39 

06: GAM, 06 GCF aise ficsdanuecatatats aiianedevietiennsc he iuds wy eto dghebbangatnceeeraeateneerebinns 


MSR_LASTBRANCH_29_FROM_IP 
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OG: SOR OG 7 Able ctsctetss eateasadaoiiaaac.a ta apiiotesea anon entaein taeadae pero iene aesiaaaaiee 


06_4€H, 06_5EH, 06_55H, 06_8€H, O6_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
OG GAM; OG = GCE sas are ccecaesesis le attdi lane eavces-antyb ouster atarere ale gone’ aig un thy SigsdiGipr van Same aches dob ong a eel Ratena arsteiwenNerw 


MSR_LASTBRANCH_29_TO_IP 
06_SCH; OG 7A i ia cctcsie vs oie ww hen cease Psi eek adh tamenenmaiy dolce tiedaiu ne Getewlaied aeanew wiles oi 


06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
06.6AH; O6-GCH ois scicten scecwsne needs rasaan mtetew a demeree iver Meson awd dada ve Pawel tea aeadones 


MSR_LASTBRANCH_3 


MSR_LASTBRANCH_3_FROM_IP 
OG ORF OG 17 Fi seusisctestacdacte east tiulecraie tes Pane Rta ctveratestle Biandharsunsde tects oa iessrasaeadtcnleed tongioey w/dveaee ateeseimaaeen tbe 
06_1CH, 06_26H, 06_27H, 06_35H, O6_36H..... cece eee 
06_37H, 06_4AH, O06_4DH, O6_5AH, O6_5DH..... ce cect 
OG SCE OG: ZAI die spesenave:styinea ass ietobe gins -aiovaya Bitaiavinds sfsteseeelavecd afiierg doe Piacneg ace andinls Hareatelbnaldlaatehielabalged et 
06_1AR, 06 1EH, OG TER, OG: CER i. .6 cnn ces cwinseendes ana pesanegaged naw anise dajine vmmatne aii’ 
06.:2AH, OO. CDE ivks cea tesa peudeeaws wa aGAwkd bankas Meaty en a Medea HE Meee eae 


MSR_LASTBRANCH_3_TO_IP 
OG ORF: OG 1 Ascites clon eatiacnt aren aaetenadetie Hanke saterre vie nakiniutaaale ie Spa oeemllarneiarne kale: 
06_1CH, O6_26H, 06_27H, 06_35H, 06_36H... 1... crete eee teens 
06_37H, 06_4AH, 06_4DH, O6_5AH, O6_5DH..... cece t eens 
OG SCTE OG 7A cee sess cia di eas asec lies concQhiabaohahicsapetaeo's alte 4 tnstaraushelciaseee boncebsial tone ary wanshcond-aleiets tle nuns as 
O06_1AH, 06_1€H, O6_1FH, O6_2EH.. teens 
OG. ZAH OG CDE eiisis sastie's bsssasaa aieipieceed wine ava nce atccasa bie manele pishoctaly ee arate esoo¥. oinincwe W aheihueld wlceatate iaraneoncari 


MSR_LASTBRANCH_30_FROM_IP 
OG SC OG 7 APA ised sccvescie dis site wis acslabetassceccsh cies diatbcclapbectebanntsier sundae Gusnasd asdce agebeisla/ one Were Ousoeaeais als aeaseibhalem eid 


06_4€H, 06_5EH, 06_55H, 06_8EH, O6_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
OG GAEL, OG LOCH sins: csccavacbetcs cue wicsaiattavy eco-anana Sietarancceparste secre Guana verona emia ahedaencaies diva ca aiyyetiaremonlitete 


MSR_LASTBRANCH_30_TO_IP 
06. SCH, OG JAR wis cccctavevatineine ateies Sheee acs ctatekd tude whe cated dae heed ve wdiidade peewee 


06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
OG GAH, OG (GCA iiss. s.cciisscrcses ais wrtsace anelnigtasn sitinte diate el Rasen eb midlad Peat suitgedoariehe ed aan dd giansedales 


MSR_LASTBRANCH_31_FROM_IP 
06-5CH/ 06 7AM 2 ccccs savcagies suited tense oenes tehiedeewsbarievatteaniiaentes eane ee yeaasaee tn 


06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
066A, O6_GCH science codaciiah nantes dav nce aw carv een waves aete eden pe Embe Rava ease Sy 


MSR_LASTBRANCH_31_TO_IP 
OG SSC OG 7AM ecesspere st wince cnctonatzianscoreitiardt ain: wieratesieorsalsnaiain ting Pewee maps eieoe eee ote Fe mls Ae ilsianaiy ey 


06_4€H, 06_5EH, 06_55H, 06_8EH, O6_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
OG GARI OG GCE siiresccsaricis Suctete ate anasdiat ccoeatiyniottaniretealvgan tN pal toys de tahicineMtadnarereaa edh@abdne creseaneiow’ 
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Location 
See Table 2-12 
See Table 2-39 


See Table 2-12 
See Table 2-39 


See Table 2-50 
See Table 2-53 
See Table 2-54 


See Table 2-3 
See Table 2-4 
See Table 2-7 
See Table 2-12 
See Table 2-15 
See Table 2-20 
See Table 2-50 


See Table 2-3 
See Table 2-4 
See Table 2-7 
See Table 2-12 
See Table 2-15 
See Table 2-20 
See Table 2-50 


See Table 2-12 
See Table 2-39 


See Table 2-12 
See Table 2-39 


See Table 2-12 
See Table 2-39 


See Table 2-12 
See Table 2-39 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel Location 
MSR_LASTBRANCH_4 
OG OEM isis once nes thGetex end enedadtacorenanterancgeabe da tamian see wsaee eoeniaeae manibasateed See Table 2-53 
OBO ys esicnessicetssvasznhate alkeine it udapnintteetbuelact nected shedyageiel gia Pah elth agate viele nce thes auteur gale F alatheseleetyaeatenne See Table 2-54 
MSR_LASTBRANCH_4_FROM_IP 
06_1CH, 06_26H, 06_27H, 06_35H, O6_36H........ eect ene See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH......... 0. cece eee eee eee eee eens See Table 2-7 
06--5GH: O62 ZAR isc ntaeiiisade pata tees aveupode Aebateta eigas Parede hove tag dle piste aameeuaa eee See Table 2-12 
06_1AH, 06: 1EH, 06_1FH; O6:-2EH seis cceccean Ge aew teed Reese of bated ode ede eeawede See Table 2-15 
06::2AH,06_2DA ip iiecscack nnssedtna adie dor anes 4 seebt Meee kdeereniaoesh deny nna aeeuyseeend See Table 2-20 
QE Abii ctsa esata taiebaiaaassoenieal dnl aidadeadaesumeda daddaaaaad Dado hiamaaataiaes See Table 2-50 
MSR_LASTBRANCH_4_TO_IP 
06_1CH, 06_26H, 06_27H, 06_35H, O6_36H........ eee center een eee e eae See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH....... 0... cece een eet n eee nett eens See Table 2-7 
0625CH 06: 7AM i se cescecen sean lteciate nites oigateacadetaaae sities Give ee digas whe dled deueccan ae ope bee See Table 2-12 
06_1AH, 06_1EH, O06_1FH, O6_2EH...... cece entree nee e ented See Table 2-15 
062:2AH, 06) :2DHizic ct cht testeh caetianrdes abide cdienel lea saneh daeobetiwaen deans ees See Table 2-20 
OFA Licasanttetatadbasaeteiiege nt neansaane gan tees toa gaddanbes meio vente datasaeenarn See Table 2-50 
MSR_LASTBRANCH_5 
O62 QE Hits acdccicsle eevaiGwncama ie tie nathiedawedam dee eeeetharbenily ciwleeh aan dca did bcele (otnteien See Table 2-53 
OG = 09H sie SeecFsaethcidig eyeacekd ee eisoe da uads eked ae OP aed eteeeeors (uel edenddad bese areas See Table 2-54 
MSR_LASTBRANCH_5_FROM_IP 
06_1CH, 06_26H, 06_27H, 06_35H, O06_36H........ ee cece center n een e eee See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH........ 0.0 ccc eee eee een eee ene eens See Table 2-7 
O06 5CH;OG! ZAM yea hiinciie svete tiie bed iad Ghetn naw aden team ihaaahteaeee stearate See Table 2-12 
061 AH,/06_1EH,06_1FH06 CEH is es ccsedeevenis aeesdsakd peiesSe eid eaaseeew eerigeandes See Table 2-15 
06.2AH/06.2DH tei: 2setsieaeedicaaaneae heed GiiameeeG ag ahiaiiediid deeds hee cueeeiees eta See Table 2-20 
OE cs citcancinnne pcdooieaan bevdaniers anliasbhpaie tidedaeimnd s bldrverctee ei nnaea bares See Table 2-50 
MSR_LASTBRANCH_5_TO_IP 
06_1CH, 06_26H, 06_27H, 06_35H, 06_36H......... eee ee eee tee eetneennees See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH....... 00. cece cece eter tenet eta See Table 2-7 
O6- SCH OG 7AM iid ces cnisagan abe nneeties eigede Saneag dey aves eatoad te Deataadet desGaidad Meaaaeanes See Table 2-12 
06_1AH, 06:1EH;06_1FH; O6::26H sic: edidtenae iivuedteniedwnde se apeetape een dane eaauniens See Table 2-15 
06:2AH,062DH sv ssicosen pesddanies dane sootdes dns geneysa dae Denseaviecax plea adasdeneypiekt See Table 2-20 
OFA ccc tatwsacets spacings deta d nate bahea dqetolnierd Deagaleat ediaeaeee Mersaa aaaeaes See Table 2-50 
MSR_LASTBRANCH_6 
OG (OEM swscuerhisatenies sae eentteu seuetecedesaberd se Reaes eoeveueee ledededts niaavemue tee See Table 2-53 
06+ 09H chtetds dedbeeds Giiehiecmauhbese dtenee adie emoxon aeamie gente nedeseeadniaesleoi@unens See Table 2-54 
MSR_LASTBRANCH_6_FROM_IP 
06_1CH, 06_26H, 06_27H, 06_35H, O6_36H......... eee ccc enter eee e eee See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH......... 0. ccc eee eee eee eee een eens See Table 2-7 
06 25CH06: 7AM seccicceiiseess seiided ay igeesioreneawiiew ieaeinieoou as eeeoraddwa sl phoned See Table 2-12 
06-21 AH/06-1EH; 06 <WEALOG CEM stat ccemltcenpei aansactaneetaaves va ad eaiadenntienes arate See Table 2-15 
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MSR Name and CPUID DisplayFamily_DisplayModel Location 
0622ABNO62Dilscarnceaniatestennieistageane petaidadtateeriacad aeatareqaeew eiatissant ats See Table 2-20 
QR Aiiiiiertons iaddend shegeweh ce Sawin SeasGledae Qatar hake epataea Heese oneed tea Manne a dion Re See Table 2-50 
MSR_LASTBRANCH_6_TO_IP 
06_1CH, 06_26H, 06_27H, 06_35H, O6_36H.... cece eee c eee eee eee eee eee ene eneeae See Table 2-4 
06_37H, O06_4AH, 06_4DH, O6_5AH, O6_5DH...... ccc cece ete e eee eee eee e nee ee eens See Table 2-7 
06.-5CH;.06:_ 7A v4 iynetvaninrd wwieatacds iat ct Sea nile us in dnew sama bde a neon dened omelets See Table 2-12 
06_1AH, 06_1€H, O6_1FH, O6_2EH.. cece cece renee ene nent nen nent eee nnes See Table 2-15 
06.-2AH 06 2DH ssa x cevianhotidetcvacckadatiad doen bedieline aa andeaeaatianakenniennsaws See Table 2-20 
OR Hict ti veusag erienda seat rscduh ertones nomena cousaneedt ad tea on at atau veninas te soesnaaels See Table 2-50 
MSR_LASTBRANCH_7 
OG OCH ity cccitetviadiewnnce siivhonGwaltealeea ascii aval nde Gr da yeenareie aliens tewhGiedae mialpereiite See Table 2-53 
OG09H is saarotonke ant dade Phatsees gates iaieraraaet hen ioenesan shtaawet Gaaieadaaeedenoes See Table 2-54 
MSR_LASTBRANCH_7_FROM_IP 
06_1CH, 06_26H, 06_27H, 06_35H, 06_36H.... ccc eect e cenit eee ene e eens See Table 2-4 
06_37H, O06_4AH, 06_4DH, O6_5AH, O6_5DH... 1... cece ere eee eee ete e ene e nee ae etn es See Table 2-7 
06.5CH; 06 7AM wiatcs dav ase ddnciitia heat duty dtda ewlic ta ew atiagie ie decade eka oa yacemniee wie ee See Table 2-12 
06_1AH, 06_1€H, O6_1FH, O6_2EH... ccc e ete e crete ence ene eee neat enn enns See Table 2-15 
06 2AH OG 22Dil asi fava aedam Geomasaucss ace Coes hea sta ea Demat each etare ong eaannacetadadamasae aes andaaes See Table 2-20 
OR is tieace tea sidiinred Glas Geatctn van aanelach He ledaduhbraaded elev ansaamente ¥awsak hens fine See Table 2-50 
MSR_LASTBRANCH_7_TO_IP 
06_1CH, 06_26H, 06_27H, 06_35H, O6_36H.... cece c cece eee e eee een e ene e eens See Table 2-4 
06_37H, O06_4AH, 06_4DH, O6_5AH, O6_5DH...... ccc cece eet eee e eee eee ene e eens eens See Table 2-7 
OG SCH OG PALM sacesctcie ier ented tencarhtcraexie 4 a0h,pistce bee MesBartecaa du edthy hemDemcetn tenes bieasnuaee aya teneckedleearaseot See Table 2-12 
06_1.AH,-06.1EH;:06_1FH, 06 _2EH jini ncccsaenben aomiwiiaesnendadcatrr dented waaiiisen wees See Table 2-15 
06:2AH} 06 22DEl ais voworeertacdeenretdaass ooo laviaes daacesseiss Seiiewradonenginis aiden See Table 2-20 
OF Absrittedcaahndeawid sede ag sa Ralnesnnatid basa eats dh aaa Nee tead esa aae kas eae kas See Table 2-50 
MSR_LASTBRANCH_8_FROM_IP 
06°5CH06:-7AM) « si0535sacet as tities toaeedeba ee eucsltaaeiedaradnnied o2 et boseaeialaaens See Table 2-12 
06_1AH, 06_1E€H, 06_1FH,06_2€Hiiis ices caasenccers aeadaewen Cana dweviees waded wad dase See Table 2-15 
06-2AH O62 2DE xsi. ticideaivnd Side leven Fed denne Vi Rie newts Mita faded sadwiarcon ) wltan ad See Table 2-20 
QR biisicccdtcoasterietwit et aseintsd ioe een nieae ade aaeait ei sddaacatiwad Meshaind :asamatedea ges See Table 2-50 
MSR_LASTBRANCH_8_TO_IP 
06. 5CH06--7AM s2e.005 shee ctinnntttaceee chenedcra anne gtasereaategannhees tat eok een acantees See Table 2-12 
06_1AH, 06_1€H, O6_1FH, O6_2EH.. cece cece erence e nen n ene n ene ne eens See Table 2-15 
O06 CAH OB 2D es cocscasn dedssonticeecncse'y wee Pha chase Maated eval dandeticodw and ea dauje Dia eased ee Handed See Table 2-20 
ORAL cs dievensanaecsca yee ees ene tetiraes dere eetadas Oudaa dea ee devenengiat nrdesine see aoe Mia's See Table 2-50 
MSR_LASTBRANCH_93_FROM_IP 
06.5CH06.2 7AM Syne tadminndae tiie Bets avin sccee Sew dnt cedeteatndinke taimied pauline Sehed adie coelvdetnnay See Table 2-12 
06_1AH, 06_1,EH, 0621 FH, O6_2EH 4. siisiciects sacs aeranaatiereaiee nariiednbiasuted avec doer saunas cates See Table 2-15 
06.-2AH;06 -2DAbissas eesvkethasiahcvantiewa chad boianaedeeleraaidiacdeid aoe eeemeaaws See Table 2-20 
OR bck tietead st icnda yaa tioes ovilerieees Gide shite te edad eee) ak ied adan teresa s PemoeenaaGls See Table 2-50 


MSR_LASTBRANCH_9_TO_IP 


2-426 Vol. 4 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel 
06: 5ChOG: ZA a canvreeasdasaneanaaiicataes sean teeeearatpten enter eateaetanaaserniakendan sine 
06_1AH,:06:.1EH, O6_1FH, 06 26H isis cccenen aaa gn cadtons einen ddautinesied anand aman ruteaean anes 
06. 2AM, O62 2DH ised secitirceriweceeaaadiea a Mean ida nies Sheutae daleves Gay asntras epeapuawes eres 


MSR_LASTBRANCH_TOS 
O6_OFH, 06_17H 
06_1CH, 06_26H, 06_27H, 06_35H, O6_36H... cette es 
06_37H, 06_4AH, O6_4DH, O6_5AH, O6_5DH.... eect eters 
06.:5CH;06. 7AM ta .sscc. cited ceeieesenar orimaateeeek eentd he dvdaededwenteds ates cooseencewe ene es 
061. AH; 06 1EH; 06 VE 06 CEA sis sc ccicsesngatanie etn cieduieaceleg cd ba bhoegeaw as ene RHE Ra 
OG: ZAT OG. CDA csiis ce eteieternaitenaleath carneteeathaelesbdvaiers ain nad gra ticeeny eels ane netaterne is eaves Duara testy 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06_7DH, 06_7€H, O6_8CH, 06_8DH, 
OG GAP O6_GCH a assctiadawisincweds seedipnestaieeamwirnmadies seaome nites casein dadwers helene 


06.257, OC BS Aisi is cccncnniieins sieedsnwie eek oe oie eRsy DeIEN ENOL geese hetsaaemiy eee eee 


MSR_LBR_INFO_1 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06_7DH, O6_7€H, O6_8CH, 06_8DH, 
OOGAT POG OCH casi g dcs-vsios arrtacerasctectiseses dus inane ecmiare wea anita dacanagivetocacedt sigh dialantin asa raven cladecarecgteoaeata ie tae 


MSR_LBR_INFO_10 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, 06_66H, O6_7DH, O6_7€H, O6_8CH, 06_8DH, 
OG GAHROG_ GG sien ice sated setting gird eines sana Menges Bae ntins a eimai: seen 


MSR_LBR_INFO_11 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, O6_7DH, O6_7€H, O6_8CH, 06_8DH, 
O06: GAH, 06. 60H. iia niieieiedderkeinn settee cSGRd dimioed Sone Tae bates Geka oe deg Rad 


MSR_LBR_INFO_12 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06_7DH, 06_7€H, O6_8CH, 06_8DH, 
OBZ GAT POG LOG tisctive sis seited ctaratette gis ¥ save nse Biase nie Bebte iseyanacanett e¥ aed wie lavaye Giardia winneed ow epece aged deals wel 


MSR_LBR_INFO_13 


06_4€H, 06_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, O6_7DH, 06_7€H, O6_8CH, 06_8DH, 
06-.5AH}O6_ OCH se idcccinowacncteies dantietioa se saimmnrancihee Serpette reRuRe dd taemney 


MSR_LBR_INFO_14 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06_7DH, 06_7€H, O6_8CH, 06_8DH, 
06_GAH 06 6CH vii 5 cas cccreiediveees ontnbioaa sow d ee ohmnd eed bb sawe Ddee ene os Mose RES 


MSR_LBR_INFO_15 


Location 

See Table 2-12 
See Table 2-15 
See Table 2-20 
See Table 2-50 


See Table 2-3 
See Table 2-4 
See Table 2-7 
See Table 2-12 
See Table 2-15 
See Table 2-20 
See Table 2-39 


See Table 2-48 
See Table 2-53 
See Table 2-54 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 
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06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06 


MSR_LBR_] 


MSR_LBR_] 


MSR_LBR_] 


MSR_LBR_] 


MSR_LBR_] 


MSR_LBR_] 


MSR_LBR_] 


MSR_LBR_] 


MSR_LBR_] 


MSR_LBR_] 


MSR_LBR_] 
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66H, 06 


7DH, 06 


7EH, 06 


8CH, 06, 


O6.5AH, O6-GCH sicsctiet ses cr sn teneetasion eave adiemiont ies eMbmes ire mite te newmaimenea died sas 


INFO_16 
06_4€H, 06_5EH, 06 


OG. GAR L0G GCA iit cs cee cuir tememsaeninetniminees som biarhiie Gate wleona ge adanededudlead-aive esta sos 


INFO_17 
06_4€H, 06_5EH, 06 


OG GARI, OG OCH ss issccsccses ciactnia wi anesaon ats scaainavenssetvoaterer easorss a iibnus Mb kde ea dhercuararaie scien wih amieitahoena ites 


INFO_18 
06_4€H, 06_5EH, 06 


OG6:GAF OGL 6CH jiasic cides tmsliuirsi daw suntiauuelenaa alpina dtelecitins ennai tien au idamameiths 


INFO_19 
06_4€H, O6_5EH, 06 


06_6AH,06_GCH sa ieccostesiatiwentea siwadepedeenr views ees aoe igo pmE Me nvaNEes aa509 


INFO_2 
06_4€H, 06_5EH, 06 


OG GAP OG OCH se accesses al att da Bianca Srcedasnnyy oucter ane: ure ely ecauanly ane tvs Aig dtaibowas Rinnwedscitacees.g hey Pigsal Pubend aeeieseneyeie 


INFO_20 
06_4€H, 06_5EH, 06 


O626AF, 06 GCA iiisccicen scweilein nineties aaemnede ed cebieed ieee abeemereabie se tae py wena anes 


INFO_21 
06_4€H, 06_5EH, 06 


06GAH, 06. GCH si ticsis cccinisiteanat sigh tebe reominentdeeeasa ote Mend eeerndeieanaes otaay 


INFO_22 
06_4€H, 06_5EH, 06 


OG GAR, OG GCE siicsiscsccharert ie cis. ducianeun.d ccpeoaibrnsterantateracnaa dbthyane igoag ah Guahdducee ae tates eh alaienbensaee wee 


INFO_23 
06_4€H, 06_5EH, 06 


06_GAH, 06 GCE siiid cncidaties anit aatsidomninmmncane eee aaie hey ay mannii latewdaamiaatarm Gans 


INFO_24 
O6_4€H, 06_5EH, 06 


O06_6AH,06_GCH si i cic ecttciitiwmnersna ee dilndeceemindeth yee aed ett ene w eek eases a0 4NS 


INFO_25 


Location 
See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 
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06_4€H, 06_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06 


7DH, 06 


7EH, 06 
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8CH, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_26 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_27 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_28 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_29 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_3 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_30 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_31 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_4 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_5 


06_4€H, O6_5EH, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_6 


06_4€H, O6_5EH, 06 


06_6AH, 06_6CH 


MSR_LBR_INFO_7 


Location 
See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 


See Table 2-39 


See Table 2-13 
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06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
06.:6AH, 06°. 6CH sicctctvet ee eewnntentedddane seed abbiadt nach eeedadie ss aearatmner dad aes 
OG: AG o. siisce dnnclviebebrats eateeeantevis cues adwda tedden hi iyauitlen vee tsneas ban veachealananisina ie bie See Table 2-13 

MSR_LBR_INFO_8 
06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
O6:6AH 06 :6CH siitcstapeaneddnemsabiibasnimnes taba piece Ga tesbeaeehadanbeadiid anand eends 
O67 AS: 2 iigudiau reas dagee gan thetelniatndd engee ee ieae denies ddehedd Sarees Oliaeie ye ink See Table 2-13 

MSR_LBR_INFO_9 
06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 
06_6AH, 06 GCH siiiccict ond ae hannisn diate iano aadd arn hh dvbdhe ce miee nana ve. nnvitaenae aie 
6:27 AB: cc saz ets abtauds dannsauded net edesaedageaueenuaras canada thane boamhe Ancpeeataleadieceeeas See Table 2-13 

MSR_LBR_SELECT 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH ..... 0... cece eee eee e eee nee nee See Table 2-7 
OG25CH; OG 7AM jcc. ica nada ones cine cele cee deme elect Gane bpaetaeee dan clecagagaiaaaGueanaetes See Table 2-12 
061, AH,06_1.€H, 06: 1FH;-06_2EH iiss ie ciecsacinan ar siaureen ne eaiteadnieecdee ean ee sulk ied ad boeEs See Table 2-15 
06=2AH0622DE sss: ccrscactien dr pteaidinane betahinaddan beeeeteoedewwaiediean demandesecawe See Table 2-20 
06..3CH, 06::.45H, 06 46H oy sai oucn cuales Sleeadaw needed dub baesndnedae aed Seeadeneeioane See Table 2-29 
06257006 85H iis cosets seaaed Hd 0 heveteesveaave i dv@adalie henougbiaiaaves anvnonedes See Table 2-48 

MSR_LER_FROM_LIP 
06-OFH) O61 7s ouisids te akhaenoiecnl deed feidad aeanw beh de bbs ed gnabeedd euler oeeniaas See Table 2-3 
06_1CH, 06_26H, 06_27H, 06_35H, 06_36H....... 0. cece een ene See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, 06_5DH, O6_5CH, O6_7AH......... 000 c cece eect eee e eens See Table 2-6 
06_1AH, 06_1EH, O6_1FH, O6_2EH.... 1. cence e et e een eee ene eae See Table 2-15 
06 :2AE 06. 2DE wes cvvsrvae aes cad idaaead hb doves da od eilad oe etd wadae Sea aes wee See Table 2-20 
06.576) 06-85 Als teed psciiGutelerenniada canna actait es chee ab etd dieloahae ds laentinddionereaa fates See Table 2-48 
OFA a ainsaSs ciated bh daw dl weaned Gstaad lena aedblaieg Vignes ee ade ae ekes ale wey eeases esos See Table 2-50 
OG OCH x.< sergancdeksnnns Vitweaes ce ciaWene22 vas adieundeataries wahlcemosanipeeadseanayordae See Table 2-53 
OG OOH ac scdinie ae Siehs ead tak an ie yred enna dice Wea he Sette es a ee a a a See Table 2-54 

MSR_LER_TO_LIP 
06-0FH; O61. 7H itianctecieaietedetisaitiegnched Gaddee seis Laaadeeadies pina aanedeeesasads See Table 2-3 
06_1CH, 06_26H, 06_27H, 06_35H, 06_36H....... 0. eee cece tenet eee nett ene See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, 06_5DH, O6_5CH, 06_7AH.......... 0. cece eect eee e eee ees See Table 2-6 
06_1AH, 06 1EH; 06 1FH; 06 CEH a ciieccccee cena deeees andi dedess cis peawi nets eee bed Ohad See Table 2-15 
06 2AM OG-2DE ivi. p ita nan vadder eda gad Bs Yee adiieta whe ewapdsien s yg Pal vtendmeiadiedaawe See Table 2-20 
0625710085 Hb: ccsccasteeieusetiernetabtad aiwieSdetiashesydanbidtebpewend cre Sides baaatengae : See Table 2-48 
OM Ass dptateatts attaaniced tule thantayhtltarnu daiahciedls aie Se eed nam SG raion NUM a miwane euCeRE Haukenn eae eal See Table 2-50 
O06 OEE <2: cisrakesaeeiiorsan miaibavader doeuuladeada tides bridal beoretand aa agiaeanieeg nas See Table 2-53 
O62 09F: a iidecheicneatichs open desea sade weekend bain ta ehagzes daa oonlae endeared erg a eee See Table 2-54 

MSR_MO_PMON_ADDR_MASK 
OG: ZEHS. ssecucktees scons ieibieceteiaaWnnns Hixasem ethane Snceds daderatd acne eee eee reais See Table 2-17 

MSR_MO_PMON_ADDR_MATCH 
OG! 7 EHii.20 caeuttded opened Send Gawhnd oannder des padnin Feet avert edaeedda weve tered emeneenys See Table 2-17 

MSR_MO_PMON_BOX_CTRL 
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OG CEP sa strcsate gon ates acamas eneeea oes Geese chee soit aa abaaanca nines ad eas beans eneter near See Table 2-17 
MSR_MO_PMON_BOX_OVF_CTRL 

GE icy cncsschied sin wed. Blacaustinn ce ea vive date dondgepvnrnreccue ereidlt Schon beasapnfaswalal doa acy ee ndeSbubinge Gudhale slakeclre gUbeeveieiaencs ai See Table 2-17 
MSR_MO_PMON_BOX_STATUS 

OG CEH Es snacnoans elvan Cer hahiiee vad acie 2iae aves dctanaas ceaguin pee oeecaheed Gan eae emeanee as See Table 2-17 
MSR_MO_PMON_CTRO 

OG CE Hic. Aansnaaaaeeusnnage sa ace au se peas etcduce Aanah ude mie koehnaaabe dans semaiveinaee eae See Table 2-17 
MSR_MO_PMON_CTR1 

OG2 CE cxtaccsts ache etas eeeaene ea cn reres puncte aa boane tevnc emcee pia aastacnines canes See Table 2-17 
MSR_MO_PMON_CTR2 

OG CEA ascarpivsiinrie, tonics qata ova pice s/steieat Sv aitibiclattar deni oe Vale Fa Runiee eG niRaul@ned cen Oeaal See Table 2-17 
MSR_MO_PMON_CTR3 

OG CEA iceciivens oeieein a ebb hoveasdamta ed aaaie ied oun dual dil anny einwtien cama nme ndarenea(as See Table 2-17 
MSR_MO_PMON_CTR4 

NG: EE elites etre seestr x evant at tdgasacar eons nest Snrtesverciane Faereve acca nteenvaoe a entkasscaaaius at gyal tee ents se ana cltecer e phecctanenerste See Table 2-17 
MSR_MO_PMON_CTR5 

OG CEH ie asicaane cians 14 sea nuiee one ee mina eestes oesat acid aadnie ee ees pashan ener eneere ae ted See Table 2-17 
MSR_MO_PMON_DSP 

GSE esc dada syle es ie ortsts gun leds weno eyndeehvncxoerdo del ebay Scbexcahay ain sosbsa' st argue deRbvleed sdbeoyeipcdcdnenandlg w ncacece rapepecponcda See Table 2-17 
MSR_MO_PMON_EVNT_SELO 

OG: CER essences Pecaleieaiin eimnieda Lhe dete aemiaw een GhiiG eh pehin el onmeten on ceneheaced See Table 2-17 
MSR_MO_PMON_EVNT_SEL1 

OGUCEM Swecatse einen amsnass eehaa apy aca usmeatamaonae aunkag a ondimoeraeaG caenianoe aneimnaaee at See Table 2-17 
MSR_MO_PMON_EVNT_SEL2 

OGY CE con calssssa se teectas sue teer ees oheeteanieestiachet ues aoa names Hi resaatneeeme meee ttat See Table 2-17 
MSR_MO_PMON_EVNT_SEL3 

OG 2B Hicks seanterisciees deues ded ve bon Veen Giiemred eal gicatea aailiesa Pa bie saweramnee ea GaRERaONOaN See Table 2-17 
MSR_MO_PMON_EVNT_SEL4 

OG CE Aecsiisnnnene wend inand deadeee sndcgan coun ge Pinndiaae eiaehhd dies dinwdadewae sere dimenescee See Table 2-17 
MSR_MO_PMON_EVNT_SEL5 

NV EE less resets guns ste araascatece a anne nce reeclart todos? altace peavarn H Aaapaesepea as aan nad Seow nee @oncges dearm chautence wer etatayeteestetey See Table 2-17 
MSR_MO_PMON_ISS 

OG CE ican shcanaes cratan saute nieces sant ey ete eres ad nbaaaiin of yass oh ease none eee et See Table 2-17 
MSR_MO_PMON_MAP 

OG SE icessncsnchsb fe es va heGaasncasn gion tage detec VGehvncnceetvdoe eight Schone yen vie ate a areeee sleeoittane-geahece glabecleecelaeeoeneey a See Table 2-17 
MSR_MO_PMON_MM_CONFIG 

OG= CEH. cc aiwnavee se neliaue eotea bien sanncie ee pe ees tidaan ccaqulk deateiaataed dacieae jeaseieeinn See Table 2-17 
MSR_MO_PMON_MSC_THR 

DOU CEHie a canitoncsneameniay en nna s cpa medes oh caiee sanah cen Gis Noeheigheds Neb aematelmaaneeeneman a See Table 2-17 
MSR_MO_PMON_PGT 

OG22EH csc crassa cy ettad ewmamereea tence: eciveenteac pence wa tenaenes cease cadueuman ses ounces See Table 2-17 
MSR_MO_PMON_PLD 
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MSR_M1_PMON_EVNT_SEL1 


MSR_M1_PMON_EVNT_SEL2 


MSR_M1_PMON_EVNT_SEL3 


MSR_M1_PMON_EVNT_SEL4 


MSR_M1_PMON_EVNT_SEL5 


MSR_M1_PMON_ISS 
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Location 
See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 
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IA32_MCO_MISC / MSR_MCO_MISC 


06_1AH, 06_1€H, O6_1FH, O6_2EH...... ae 


MSR_MCO_RESIDENCY 


OG 25 7, OG “OSTA sy cise ccesevin sede tiie eases ewe niiee tins dine deere 


IA32_MC1_MISC / MSR_MC1_MISC 


06_1AH, 06_1€H, O6_1FH, O6_2EH..... ee 


IA32_MC10_ADDR / MSR_MC10_ADDR 
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eee reece cr ree See Table 2-17 


Prssacancroestitonruns dees aatate eaters See Table 2-17 


i dee na hieid eed inane dodeaiee ad See Table 2-17 


haaiedstee erate Sik a. saosin nav eee See Table 2-17 


eae Gitedan ea ceatnee ania. ce eae See Table 2-17 


sia thar cacte afesenaeaamsentaiainin erates weet See Table 2-17 


hidadesatiakwadenaqiaie ndgteanelas See Table 2-17 


ssditessagoaruene diate decal Guage Ghanaee ea See Table 2-17 


males HaunGaaa he tangs wee eeeeats See Table 2-15 


scl vidarapseied tiie ah Gare tisteacsonaaet Gaston See Table 2-48 


iscedeagiiie) hobetinevauaet ann See Table 2-15 


nia REDe DK Gade Ne RE Re REET Ed See Table 2-17 
Oe eee ie eee ee See Table 2-23 
france Heid tedeudehe si aeeneeee See Table 2-26 
iacialelice Madame neee sas See Table 2-32 
sina resend edna Opie eb died en See Table 2-37 
phiceg arty as Vata taedagens oe had See Table 2-38 


Gunnateecen ox wivncisbadl Cale ag eld gare See Table 2-17 
sndeaatndanne gaan eb nea taton nats See Table 2-23 
ieeaduwtadrawne barnes e cenenaed See Table 2-26 
nha Seeeeeecsatamomanntadia dies See Table 2-32 
Shag deed aad neice nese dia eanahs See Table 2-37 
Linortacsien vheioimeetnn a vba esas See Table 2-38 


dive deed aatited dead apnea cen See Table 2-17 
gn eduvlnwen gies HE ad aa PEM Cee See Table 2-23 
shasgandeak ors orindinemnarmadneat ad See Table 2-26 
Re eee eee See Table 2-32 
jolted) Sa tdeae eaten aceGed yy eee es See Table 2-37 
Gr daiase Gane ead Henaned tater ees See Table 2-38 
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1A32_MC10_STATUS / MSR_MC10_STATUS 
0G. ZE e.nexossmatatanedace tune mamanaracienaneuiias aude da san anaes prea onatewimenasalts doecan anne See Table 2-17 
OG ADS cosinsinesatate shes vahtnts gaitinas eosganl eb dy tide C2Gthaa apa bawinte Oates ater delle antes ovedslens See Table 2-23 
OG SSG crctvessaseeis en sta cresedncen nse h otc aaasuee eda tia ceeaatode ny ponnemieaamevaaeanesas See Table 2-26 
OG: FRiacesicer paneided abhor chet ehiadaddas Lice apdlanwe anal laos an gore eran damenondend See Table 2-32 
O6 56H 06 AFH cis cubiace nl heard wile asen cy veeltiek alpine epaisinnaelea pies epva gautte He Heeeaulnee See Table 2-37 
OG: AGE. <.axcaumearminnss cacacies anaaiemara pi uus wasaaitaacued Mona bereatemane ae uammae sank anaes See Table 2-38 
IA32_MC11_ADDR / MSR_MC11_ADDR 
OGLE, sy Steasas seit ss Seer aren ece tenet ohana Sane ects pie sanieassenen ersten aeeaee ganas See Table 2-17 
OG SADR cs scatte ast arke toned ia naraaaamams eotanag nee teuinaia meanest oes alana amenonndis Gut acans See Table 2-23 
OG BEA cy eaeaiawae pee eee tinea Ra atte certs ee RAGE a aainden seinma ren cei naees GREER See Table 2-26 
OG SF ccaccaccencasgnnnssasaseeaiybeieturem son ease entateud alee eoetansue oe penta geen as See Table 2-32 
O6 AEH: ncedesnuaidteaeds ox ixeincds nnaned tax Suwhnsl(eeind Cavs ebtnind Gated adanedes (athbed eaRide See Table 2-38 
IA32_MC11_CTL / MSR_MC11_CTL 
OGRE rk seanatnn tans cae tag nenanaa mee atonons sigue sea wiGhaten ee cave ankeelbacesanene naan ae See Table 2-17 
06.22 DAesdcics dated sents cabdven ae Seek sd dank ead wbhehnr ahd veana beebiaceande ten qdbeaneaamuenaate See Table 2-23 
GFE ds eras agsucsunesenesecad anteater neue mntadtaatid sine coal eo ia ee sonpe en ensinadnis eres See Table 2-26 
OG: BE scant sa trera mene nee ames aansmaaanmace nance pues taGui nae aaueaes sciences a5 neatimeneeeet: See Table 2-32 
OG AFT ccc case gs Bae bie wceee enieepintncesb died whe Seborcgeeviveinltonbads avila end enbiacesded ardiele scbeele adbndiguerd’d alee eeteae See Table 2-38 
1A32_MC11_MISC / MSR_MC11_MISC 
OG). CE nse oxehaticnen re hovettehanacas ieecdes ruta ona tender we naan ti cineneemaunenemmnae See Table 2-17 
OG LAD y, ctesctetacitares astvina hava nes sien agin hinds cy aauiees Oat anaes ances oaltiniinns Wee oeaa torres See Table 2-23 
OG SEF Her acaencreatahes cor nur sntumvamacssn nancies aataaa dasteeens eeaaet anes tenes at antnasen ke See Table 2-26 
06. SF atssay awenenke adaware tangde ed bead 08 vs bd Gene aoe y danas de aan duane See Table 2-32 
OG: Ais cue santas aotancaenee a tncenedeteset aticisani aie ieee oiateaaodire netic samemeagecnias See Table 2-38 
IA32_MC11_STATUS / MSR_MC11_STATUS 
OG CE ied sccuiecs eit pa aes Wereaeaattbic gra nti cay ved eee wees awenedN wn anes aie gem abate Eae See Table 2-17 
OG! 2 Dilan gatkiranesoiesacssaus 4c oaein as baaeane con tawnnes einorn ere canbe etten carat sen eneeee: See Table 2-23 
OG SEH od ies led hi avs Recents cna pees cd oie naa eEh a Ve amid enave dp daieh es aad ieay eee See Table 2-26 
O62 SF. aids tisdinissas batman Hoel Sidddemausey ceeee erdans ap bd Galid@ergaddahwanenniinawiaad See Table 2-32 
OG AGE cqrtctansautamatnnatacmaqunsaves aug eats loaiet wn Gana atancea muse dan anit tentar cclnaadeg les ceemarea ie See Table 2-38 
IA32_MC12_ADDR / MSR_MC12_ADDR 
G22. sie santntemsause oases eens eat haskd eee ad nh adhe nt ood eee acetate See Table 2-17 
0G: 2D a avonadiantiaisatasiaeah a acetates enoaiameedagah na beanaea mages sons Ge eer ema anaes See Table 2-23 
GE scsi hain ai seathaaln tape dbelo nigeeibincnetedne elute Sedeace dearapnlate basi iv ws ales ubghurase toda vlalnclaacd teaveltianend slerectbenceae See Table 2-26 
OOS AE esaanieeusssctee caatieses (ick dateemeson nana eee nsidneniatteaeusenas oateeeeen eaneer on See Table 2-32 
OG AGH ss Sessa cnkkrnae se beciadldaensedaamormhua tenga bian denenaue sane de mcdiehes eaddibeaanene See Table 2-38 
IA32_MC12_CTL/MSR_MC12_CTL 
OG. ZG cc radantas naphes cae aeas hares @ nano way aseneharsade dunes oreneneanen sumemess tees qacceute See Table 2-17 
6 ADE cashes yeaa ies Oa Eh a na eas MeV Sh be ENS eae Goma te a bed es Sanaa See Table 2-23 
G2 IG ays ceri iawerraer coe at ereuncetese denne an mae aaee eae ee eciaeee oat nana genes See Table 2-26 
OG Fras tcaceeautacdvnnotnamancoadaainasccammnnneu meen en nan eraeedeeen nnidenmmcen dt ehiiacce See Table 2-32 
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eee reece cr ree See Table 2-38 


Lisnscsciae cebu eleianrned bath # Pabbeoee ti geenane as See Table 2-17 
shixdkayaed Sehinsestediy scans ene See Table 2-23 
ihebada tices adaee ad peareradans See Table 2-26 
Hiiaiscninieeoemcnad amen ged eee See Table 2-32 
ihicuhact date bven aman cnet ad See Table 2-38 


Ge auimte ierueeuaatiaiial se enaea ee eee See Table 2-17 
Shean PideaeG Fae nne paaea dalow antes See Table 2-23 
LL Rites emma a taoneed eas See Table 2-26 
Laman eo nareesataaiieudhtatedsiets See Table 2-32 
hee Ges etnies Cum dieee eedaxennse vs See Table 2-38 


Griddle nad Hise ealoas inns See Table 2-17 
ilannineuqu mamas aati cn aneenns See Table 2-23 
pinieeg ari ydes Vataveeedteurs Setar See Table 2-26 
siiicio nthe nodeiewnanaaaam eae nnns See Table 2-32 
Gina Gindaddd tie as ce iaaniadan See Table 2-38 


iepateton ae meotean teense geen See Table 2-17 
soa cddsciptien ate raha wee wen apeweaes See Table 2-23 
Lhasa diane eiendiieees Reuse See Table 2-26 
iehestieiicenen in Sev awe dade eka he ty See Table 2-32 
Samos nia ter salaa mi wetetens shen See Table 2-38 


Die weetw td hake aeotee ns See Table 2-17 
iaittadiesene nna deaawnedagunss kad See Table 2-23 
uae davahinemidduadiee aides eee See Table 2-26 
ed ras ast toe ere OUR Rocce ie wren See Table 2-32 
Geiaicteene Ousaean cena taloneeias See Table 2-38 


Jisbiuee avinnes ynteaadaaweseeesd See Table 2-17 
ee ee eee See Table 2-23 
Lsneatncecu nleiunined baie £ Bele ti gaeeee is See Table 2-26 
idaitnnnonniainssa enawenniai esas See Table 2-32 
ke okie anamad aah aeons See Table 2-38 


Lhidgdd tbe enadaaewees deers See Table 2-17 
Sa dutenee decane gues wet oueueees See Table 2-23 
agents ieretaweand sense See Table 2-26 
eccieictenleieis we eh anaitameau wana meee a See Table 2-32 
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Location 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
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eee reece cr ree See Table 2-38 


Lisnscsciae cebu eleianrned bath # Pabbeoee ti geenane as See Table 2-17 
shixdkayaed Sehinsestediy scans ene See Table 2-23 
ihebada tices adaee ad peareradans See Table 2-26 
Hiiaiscninieeoemcnad amen ged eee See Table 2-32 
ihicuhact date bven aman cnet ad See Table 2-38 


Ge auimte ierueeuaatiaiial se enaea ee eee See Table 2-17 
Shean PideaeG Fae nne paaea dalow antes See Table 2-23 
LL Rites emma a taoneed eas See Table 2-26 
Laman eo nareesataaiieudhtatedsiets See Table 2-32 
hee Ges etnies Cum dieee eedaxennse vs See Table 2-38 


Griddle nad Hise ealoas inns See Table 2-17 
ilannineuqu mamas aati cn aneenns See Table 2-23 
pinieeg ari ydes Vataveeedteurs Setar See Table 2-26 
siiicio nthe nodeiewnanaaaam eae nnns See Table 2-32 
Gina Gindaddd tie as ce iaaniadan See Table 2-38 


iepateton ae meotean teense geen See Table 2-17 
soa cddsciptien ate raha wee wen apeweaes See Table 2-23 
Lhasa diane eiendiieees Reuse See Table 2-26 
iehestieiicenen in Sev awe dade eka he ty See Table 2-32 
Samos nia ter salaa mi wetetens shen See Table 2-38 


Die weetw td hake aeotee ns See Table 2-17 
iaittadiesene nna deaawnedagunss kad See Table 2-23 
pie davahidemiddoadiee a tates eee See Table 2-26 
ied earasastld aie eee OU eecceamme  whbe See Table 2-32 
Shetpaeedtoateurig een naeaeae es See Table 2-37 
Hen ane Hata oro ama eee doen See Table 2-38 


Lanse Olah we een eee meea ad See Table 2-17 
g ahi hietinalednieGa a ede ohana ee See Table 2-23 
ere eer ee re ee See Table 2-26 
iindenwed 1« kereak wage haneeeenns See Table 2-32 
Lithuiate iF ap dase nan heeenems See Table 2-37 
phddgledlds bag atadaaieneeohaaeated See Table 2-38 


eee sures a tawtnee aga e eae eae See Table 2-17 
scan aincaanty cds cou teesteeesaGuatn tie hee eae Sectanates Gen See Table 2-23 
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Location 

See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-17 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-17 
See Table 2-23 
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Location 


ish tae yiesanieeaedeaee Nees See Table 2-26 
(iain nemeOwracawaen Lee nede See Table 2-32 
ish din ieviomeetontuletiy attends Redewew we See Table 2-37 
Seiciut Mid ded paid ne sedans she See Table 2-38 


dig hte ane eaRN Hd hear el tvoyella ws See Table 2-17 
Rio Rhicmed te soe eau aoe RE a See Table 2-23 
eed hited hades Aes See Table 2-26 
idciagmnn prensa anwountias yes iad See Table 2-32 
jatinaalddos ti cisiietineaniatalnares See Table 2-37 
ii tired iene ee bdamaree eee See Table 2-38 


eeGass nEMemeetana eRe mare baceen See Table 2-17 
gare fiasd incnve cote Ew oon reg aoeece weaveyacbeats See Table 2-23 
savieav dnoreneaotovionua avi Seer nach onestesns See Table 2-26 
Linkkhwhane a Gesaa samen emaany See Table 2-32 
sbaad date esiditommasoadedaas tae See Table 2-37 
Lhidgeddat bes openuamanesaaeeeat ed See Table 2-38 


Wines ieieiedaainahd aemeense ees See Table 2-17 
candi eer aeadceedmatnn a geanmees See Table 2-23 
Liidaneds wemanteadr emer ed teneeens See Table 2-26 
Jub hignnauone aeneeeranawaam eeeeete See Table 2-32 
Satie g Ramone n eaieaaamanae mes See Table 2-37 
Pianient Hoa tarsal ei seneeasas eas See Table 2-38 


eicerari ibid aud eas hares nani aes See Table 2-15 


Hidde hiiemicaan des wep ieeeenees See Table 2-17 
atearc one Hiniead Fale acer hagaoubnins See Table 2-26 
hidicinleni ee Se hattemaduenideneadee See Table 2-32 
iepane setae ero hee aeeonoenues See Table 2-38 


Ans Rabe DRieG eee Reaea See Table 2-17 
Lenvcitoucduwi inns bad baektee haaroneee is See Table 2-26 
idaitnnnonnrain ssa enawenniaies a4 See Table 2-32 
ke okie anamad aah aeons See Table 2-38 


phidgdd te saheauaeanee haeear es See Table 2-17 
lie diss Bidet nualie se etaneneee es See Table 2-26 
iddmagae tees saenweentaat ves as See Table 2-32 
Graaanieansd end teaaiad talonetabs See Table 2-38 
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Location 


See Table 2-17 
See Table 2-26 
See Table 2-32 
See Table 2-38 


See Table 2-17 


See Table 2-26 


See Table 2-32 


See Table 2-38 


See Table 2-17 


See Table 2-26 


See Table 2-32 


See Table 2-38 


See Table 2-17 


See Table 2-26 


See Table 2-32 


See Table 2-38 


See Table 2-17 


See Table 2-26 


See Table 2-32 


See Table 2-38 


See Table 2-26 


See Table 2-26 


See Table 2-26 


See Table 2-26 


See Table 2-26 


See Table 2-26 


See Table 2-26 


See Table 2-26 
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Location 


eee reece cr ree See Table 2-26 


Prssacancroestitonruns dees aatate eaters See Table 2-26 


i dee na hieid eed inane dodeaiee ad See Table 2-26 


haaiedstee erate Sik a. saosin nav eee See Table 2-26 


eae Gitedan ea ceatnee ania. ce eae See Table 2-26 


sia thar cacte afesenaeaamsentaiainin erates weet See Table 2-26 


hidadesatiakwadenaqiaie ndgteanelas See Table 2-26 


seditvaagoaruene diate deat Guage pGlaaaee ea See Table 2-26 


se OGS bata Gat hai nea aoa n ne nae See Table 2-26 


issih cient anata tered fees cnans See Table 2-26 


So}Gde Bedi dh eda wai dened See Table 2-26 


push dusenoaee nag 4 fain gaurd Saale? See Table 2-26 


Ge Gute Mia vaapatnce ni eeieeaa aaare See Table 2-26 


shi ateaese af ovine Woe nia Guna eae See Table 2-26 


iid@esdinehisaeauineeediieaades See Table 2-26 


sasuinaeds etna es Gn aen foe Giasdtuacs we ectaataest eas See Table 2-26 


seth tetatea daa Gavi atsia sansa eat See Table 2-26 


icsuadaeeranestheoninssseaes aabatiroha enone See Table 2-26 


piwweted hiitidaddvaaa aeeeeieens See Table 2-26 


shaun eehio fa Mies. bane aati nae nneas ane See Table 2-26 


Se Te eee oe See Table 2-27 


Vol.4 2-441 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel Location 

GFE Aidsictnacacanuneeeaetaneaa end fone es aa nies eigen sad on ee ea a oat ate sane Sete See Table 2-27 
IA32_MC29_MISC / MSR_MC29_MISC 

OG BE ies aciijuisdareiatern sree Vero tiaputinesenanc cite aideaseteaeeiataiaed a atdiviine 34oe weiaiirane-bodatewle sche letpeittned ear tele cea See Table 2-27 
IA32_MC29_STATUS / MSR_MC29_STATUS 

OG: FE ihc die eal iGea eeeinddoeanue nd ehion aa vaaiiiate ake aanie ds deanna eee annee See Table 2-27 
1A32_MC3_ADDR / MSR_MC3_ADDR 

OG OF OG 1 Liles sscrssctha cite tetan oe mam tenes ag ae bhiatea ddnea sons dak heed am aeee ee See Table 2-3 

06_1CH, 06_26H, 06_27H, 06_35H, O6_36H........ eee cece e cece eee eee een eee ed See Table 2-4 

06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, O6_5CH, O6_7AH........... 666 cece eee See Table 2-6 

06_1AH, 06_1€H, 06_1FH, O6_2EH... eect tennant ene See Table 2-15 

O65 ZA} OG 28 SA yieedsssetscioece snes notince seacaegeh ni ate ow Vos nutceatte By atv cea gielslere pense sin eave Flere HEanE eine Pep ey See Table 2-48 

OG ZOE: 3: crccantansaasee con enat sacentea ose orad ah eh-eia noe soot eeeanes ohmtan mae naan e iS See Table 2-53 

06. 09H is essiied stitemncd shahede ae deednds eke ot whe Sak phead etwvna ented adetens GsoanedaaRe See Table 2-54 
1A32_MC3_CTL / MSR_MC3_CTL 

O6OFHM A063) 7G sumnataesnearaeqtidind sa meaiaweadehnnadaiad duenaceiaeadesmenside tema ase See Table 2-3 

06_1CH, O6_26H, 06_27H, 06_35H, 06_36H...... ee cece eee teens See Table 2-4 

06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, O6_5CH, O6_7AH.............6 6 cece eee See Table 2-6 

06_1AH, 06_1€H, O6_1FH, O6_2EH...... cence etn teen eeennnes See Table 2-15 

6 5A O6 BS a cceceey cesar ie Gates a bias eid vide BRS eed elpacee paid eda vies tale hiyend Slain bers See Table 2-48 

O62 OG. spines es awtanaeec ee areseueti tessa s acca tanta ds par pie canines nena ete ee eens See Table 2-53 

OG09H 22: bade cc technechhdeeesehhihand deeb iinieiadenbhla we beeianeannee id cotegecadaneadaee See Table 2-54 
1A32_MC3_MISC / MSR_MC3_MISC 

OGiOGE OG AE ancaticGusg ciganacrraiaatels age aiaweh dates ote tdiaeanie Coded dtrenaieei See Table 2-3 

06_1-AH,06.1EH;06_1FH; 06 -PEH acs nck ioakis say neteiene sama thins ach taeenee Gvaee saws See Table 2-15 

GOGH peace samsancese sie teaver ee annciaaiaeeieGs noinieciiedispomir maces rao rete as See Table 2-53 
IA32_MC3_STATUS / MSR_MC3_STATUS 

06: OFF 06217 Avistate ¢ Sttadiandeiinyigktiets gntaehunindad inied deeaned es ebesa ati gutiakaene See Table 2-3 

06_1CH, 06_26H, 06_27H, 06_35H, 06_36H...... eect ener t ene See Table 2-4 

06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, O6_5CH, O6_7AH........... 2.660 ccc eee eee See Table 2-6 

06_1AH, 06_TEH, O6_1FH, O6_2EH .. scccsi ee diadacng eee dean Beds anie vecenoed va ona oon anes See Table 2-15 

OG“ SAMOS OSE scat arvescesunteccatn a: oni aetna wai awdaisins Cana eteaais aunte Lted an eantnads See Table 2-48 

06 OER. 5c tei cndknteeieiewiatd opie eidcaneii added eeieind adabe a awnieies cad hea inde See Table 2-53 

GOSH sa shtasonrenngtentesenaesestoricid «siacanatauadianteasg genaateeeonete att eitesene See Table 2-54 
1A32_MC30_ADDR / MSR_MC30_ADDR 

G2 BE eas dijnissoateinin eivee gate ONGepncceden e vle aia a Lin ae batv we Baan, wghitoeddiare vlalechacalietwitined te/oeeneneae See Table 2-27 
1A32_MC30_CTL / MSR_MC30_CTL 

OG FE: cwecie one ute es decane oie eRe eek aA Es aad cee ee ene See Table 2-27 
1A32_MC30_MISC / MSR_MC30_MISC 

0G SER cc tenceaas nae nta meena aaocaiae sans sae eis nataa sane oeee hae ae noen sateen hana terate See Table 2-27 
IA32_MC30_STATUS / MSR_MC30_STATUS 

O62 FE swe ast ene cccnara coun ceri a clninan mach icuw oar ars cantecnren she cae come gun lae See Table 2-27 
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OGUSE 2s bisa tes chases atamas eneeeg oes Gaesen chee soit abaaanca nine saad ems eeaines eneter near See Table 2-27 
1A32_MC31_CTL / MSR_MC31_CTL 
VG SE Nise sesscher henge vt Sage gen ia en ve a Soseonvgepvnrnneccue erelblt Sede beasapnf aswel at Pisa acy ee ondebublnge Gudhete slakecere gUbeeveietmencs ai See Table 2-27 
1A32_MC31_MISC / MSR_MC31_MISC 
OG SEA arate ee ahtashbsaieteesen cai lla oieadctinaa caaguin eee ated Gan teae eceenee ad See Table 2-27 
IA32_MC31_STATUS / MSR_MC31_STATUS 
GSE ens saaaaetain caveat masa them ans tide Anna uae ie hoashnaatahe damies. sajnaiveinaeeeeeceeas a See Table 2-27 
1A32_MC4_ADDR / MSR_MC4_ADDR 
OG OFF POG TA Senectetcivs vee dant nge ein aveadadapnegianed dimeeaaien deta taankeenctaes ieS See Table 2-3 
06_1CH, 06_26H, 06_27H, 06_35H, 06_36H......... cece eect eeet eee ee nnn See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, 06_5DH, 06_5CH, O6_7AH........... 2.66: cecc cece eee See Table 2-6 
O6_1AH, 06_1€H, 06_1FH, O6_2EH... cette tenet tne nets See Table 2-15 
06-571; 06. 85H xcs ok ids cent en ve ced ski nitva dans wueialhaws otra aadede eee ee Care ean arene See Table 2-48 
OG ET Nod Bia a whales x siuipian scent eivve dew dvn(Gegvncnseet arg cig (b Schone easuunbatastog at Aiesacaeaese nCaibutcane gear wlalecere:shschvenetacntsiain See Table 2-53 
GOSH sat eccteccene areca ame geome san chance on pna nana tebonadta wasn agace saci aamecteate sen sesalas tia See Table 2-54 
1A32_MC4_CTL/ MSR_MC4_CTL 
OG OFM POGUE soe scesdnian oidnete camecrentbhos anetalttos oa eiga bts avecdeteds aeneaeee eens See Table 2-3 
06_1CH, 06_26H, 06_27H, 06_35H, 06_3GH........ cece eect eeee eee enn eee See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, 06_5DH, 06_5CH, O6_7AH............. 0000 e cette See Table 2-6 
O6_1AH, 06_1€H, 06_1FH, O6_2EH... cece tenet nee ener tenes See Table 2-15 
06.571; 06 85H. eiiies ai neiionntdesed eracn lean Sadia tel erae hyena teleeet eaW ain See Table 2-48 
OG OE iesaspoasn.t bsstesng stewie dotted eye obec a alectcteie ar bigiel antenna gestae vial die degen vila gaM mi eamTene Ny ctemie a gam See Table 2-53 
GOOF ss co eeaa tens taeaon anes atc neee eaiatenatun tie eeonaisad se otmmmeme an caeean Meee ante hina a See Table 2-54 
IA32_MC4_CTL2 / MSR_MC4_CTL2 
O6i2AH O62 2DA ey necnauditorsagiiias cede serena sak thi Aik eelad bd mtventesace a eciens eeohenees See Table 2-20 
1A32_MC4_STATUS / MSR_MC4_STATUS 
062 OFH) OG 17H sictinkicaniinday suds inaitssetng as Md aheuidun aa erate li nen iena dt eben See Table 2-3 
06_1CH, O6_26H, 06_27H, 06_35H, O6_36H....... 0. cece cette teeter een eee See Table 2-4 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, 06_5CH, O6_7AH............ 2.0 cece eee eee See Table 2-6 
06.-1.AH, 06: 1H, O6_1FH, 06_2EH said encsae caving ob4 sa0etiaae eed PORES cape eee d eae Ve See Table 2-15 
G65 7 OG GSE sa deuse camdsnatiataccscecnan monn «see od oteeane avant oun eaeerentiean acne ines See Table 2-48 
06 Ob Ac ascsiniies exorthuicesidreeeamehoiand anne diam ieaind caddie miaw bewmnd canbe d ae eneheced See Table 2-53 
OGL OST cys gascetkaneetaeter mre: vcesoee ta as tae ies eeeeuaeme sian es aie poet nt enes ones teat See Table 2-54 
MSR_MC5_ADDR / MSR_MC5_ADDR 
6 OFA LOG 217 Ais cracls Seieun terre’ a haasedalaidiebes ar onesies gadunaca inden whan eakionwaad eaievednies See Table 2-3 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, 06_5CH, O6_7AH............ 2.6: cecee eee eee See Table 2-6 
O6_1AH, 06_1EH, O6_1FH, O6_2EH..... cece etree e eee See Table 2-15 
G6 2DD wi esistiscackecaeivecreergin bibiecnsdin d astiklvia eutlan'y evs slo ped ealtieweaes wie" ad ew bb dainddpein SAH eemeeTe gieteece eperenluteienn See Table 2-23 
OG SE cntanismacaeanGnce as anes once eae nannauen acetone sa be naamerhe Auiyes anenitomacne seaman ant See Table 2-26 
OG BE Abe ssy vie hehe ee Madde oh seemed eal aad baad Obie Lad bnwiad nnd ee eee ad See Table 2-32 
OGS4 Fb cx ceeras faa e ass seeaece sa smee ecpueent espe noe satan acmee Gane t ees cane a ode nee See Table 2-38 
G25 A; OG" GOEL walstacenamdusaestnasceatene aan Mt aude en on eeteseamaat shask seen tama nr aaents See Table 2-48 
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OGMOEH: cscs qettgats nine eesetaa ne aaaiied tones aaheas Giga nes 94d san eee oabt ie eate sane sete See Table 2-53 
IA32_MC5_CTL/MSR_MC5_CTL 
6: OFH, 06:51 ZA cisiicsdeh at dvnaaeas vas ssqoeaind qoiad gied ean wesaa wade My oe etaed Ieee he See Table 2-3 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, O6_5CH, O6_7AH.......... 22.60 cece eee eee See Table 2-6 
06_1AH,:06_ 16H, 06. 1FH; 06 2EH wi eesti ta mianaas flew hada aaea pene teen See Table 2-15 
OG 2D Hey sieisdtawicet need Gen eadam tata sien dou aie vit sad densa yin bounce saints beak Galaweiuaneide eon ee ees See Table 2-23 
OG SEH tacos tanec ctea cash amen aceon an Wes nbiana ad eae sane neee naar enmamar tani aanr ace See Table 2-26 
6 SSE oe creed ease aeh he Ba ee hes d csed Pe nee a a Be ve eG a ae See Table 2-32 
G24 FHS whe as taaeresa oe arareuncitecss oman ytaaaga ii piesa eciaeene eae eae meagan eas See Table 2-38 
06-5706 OSs .carecdaeantea amenhasae ena: noma aimnricinieranrnieeaNer came nteroreeientnaas See Table 2-48 
OG: OG cds catstds ata bhue Ge tawnaeu nba ated cai bedi has tots wien hates ui eeraatee nena’ See Table 2-53 
1A32_MC5_MISC / MSR_MC5_MISC 
0620FH; O62 17H scsitces on iinddntevad Olli eee awdnecea si eendd eye aie an gen bodied bac ben apenas aeE See Table 2-3 
06_1AH, 06_1€H, 06_1FH, O6_2EH.. 1... cee entree enter ey See Table 2-15 
OG AD rd cciaa ncn. wite eases santana tari audawateua sitar echenannt cenmecetton a1 aciaeene auatea su aia See Table 2-23 
OG: FEM ic caichiatii ak ieeaa ae teaiaad dented (lagen dake biataebeia ed edaee ds nediaded cagdibesaannte See Table 2-26 
OG SG hs sieieatasussineseanesecad sat eetes ones adadeuatnaadnen aged eatahie sonetanansaerines en ins See Table 2-32 
OG AGH ctiewoncashsaneetacnsassanesis@acap nue wane vias aad anes amenaneaaecepeeats iene a rare See Table 2-38 
OG OEP ccc scctvigs atziteltiveely deco epntaoe dia else Sekeecaleaveinitae Ovi ied eG enbiare ded ardlvle Neheg’e tpettigw dlglalde ed EES See Table 2-53 
IA32_MC5_STATUS / MSR_MC5_STATUS 
06:0FH, 062 17H iain eis eth aeewiintnbanieinnasiie viey cd aeties anaaanhodabbenramendaes See Table 2-3 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, O6_5CH, O6_7AH............. cece ees See Table 2-6 
06_1AH, 06_1€H, 06_1FH, O6_2EH... 0... eee See Table 2-15 
O6_ 2D A es died cet s od btinesd web ew daw 08 She peace heehee ING in@niiand bee Ladtenecdaaned ae See Table 2-23 
OG SEs avovactasausarctss seocreteuecite ep ennisagsaavteas Heiatessaie durin ene ates antaasorneas See Table 2-26 
OG. SEE tatctnnasetra ian acad tate none naeinedea atone is anaes aaecatotnona teats cemtoaedi centaur nae See Table 2-32 
OG AE ic idea swat pane ewegaiaiddn area cemeie dwn edie eee Wewiemedy a4 Honben care egal seams See Table 2-38 
65/06 285s o53 neck incansataneed exnasbuideeea ia ied sans hed deveeanidia peta ieee asace See Table 2-48 
O6OEH vat gcds case aehheey se iceneds male ea id ote ee Meek wien ds Gade Pee AT bee See Table 2-53 
1A32_MC6_ADDR / MSR_MC6_ADDR 
06_1AH, 06_1€H, 06_1FH, O6_2EH... cece etree entree See Table 2-15 
0627 DE iiieddcaien a tikivereiabeeieitihad dmbvaea iehmrehde Shans innate tend ctaademandeaanies See Table 2-23 
OG: SEH Seer pea snee eo neces ban Seca ieee adh ak iG eee so aes one ee eee chan See Table 2-26 
OG Es aareretnns 22 ee taeern cs caamateaauanesronnaaeiueesg sartetasn ae cag naan nnae esse naaas seem nienenecit: See Table 2-32 
06 56H 06 4FH ce cctnedycccevagte dv dalnhaenvebed vader ni@a cen Heleiieddadecan nodes ie aGeeeiees | See Table 2-37 
OG AG ire ace acamsevag es beers ouctste mania is aussennas Heintedauiecnrepoteesantaorcnsas See Table 2-38 
1A32_MC6_CTL / MSR_MC6_CTL 
06_1AH, 06_1€H, O6_1FH, O6_2EH... 0... cece tented ene See Table 2-15 
Gs. ZD i a..so.h erases sratnnatacaiaia aan ehaeraa cap na mena dined Au aks anniaee a aonemees aan eae See Table 2-23 
6 FER sk ech etek ha a beet cen oe Pied Gace lek Vs Eatin be eae Pees ea awe See Table 2-26 
OG 23S jaaatesn sis sees ee eee dick nie eesanneenis econo ne eeb eaters a sat ereeetetassncan See Table 2-32 
OG. 56H OG: APH ncetossanceaeatuunnianareanauue tenis auscrcade sam oeaengemecseramesiaasa@atieniae: See Table 2-37 
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IA32_MC6_MISC / MSR_MC6_MISC 
O6_1AH, O6_TEH;.06_ VIFF OB CER sii esses c ce sik Sbateeali ley heirs olen nieldielan ate nade eh tele bly 


062574, 06 8S eiiysisicectiavsinstee-qustaaie nd nitdieac anneal ca tidateterhalga-ntel aban anne velviarnad Gabe dees 
IA32_CORE_CAPABILITIES (Note there are no architecturally defined bits; all bits are model-specific) 


06: 8CH;06_ SDH is356 cas encsts tin terenivs 193 ehds ate reiteadieere stewie santo kids ges 
IA32_MC6_STATUS / MSR_MC6_STATUS 

OG ORF OG 2 17 i siscene oie ba disecasd sees3 Loaner Sstees nsec ural ane stoateeanaceraeatvcns usbiet desstts Wiand sudtee-aiee are gna seedy ordi anes 

06_1AH,06_ EH; 06_TFH, 06: 2EF bite iiccc ee riit avant aie titnorsednne ideas eee eee eenets 


IA32_MC7_ADDR / MSR_MC7_ADDR 
06_1AH, 06_1€H, 06_1FH, O6_2EH 


IA32_MC7_CTL / MSR_MC7_CTL 
06 _1AH 06 VEN, O6_TFH, OG CEH iicic ice tee cet end ind nie nia oes ote ce etareen ne waza ad wate 


IA32_MC7_MISC / MSR_MC7_MISC 
06_1AH;06_1EH;06_ TFA 06: 2EF sevice scriiis raven sade niniorsvenap adage sstee ee eeenetey 


Location 
See Table 2-38 


See Table 2-9 


See Table 2-15 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-7 
See Table 2-9 
See Table 2-48 


See Table 2-14 
See Table 2-45 


See Table 2-3 

See Table 2-15 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-15 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-15 
See Table 2-23 
See Table 2-26 
See Table 2-32 
See Table 2-37 
See Table 2-38 


See Table 2-15 
See Table 2-23 
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OG. SE a Aaesice ngs aiee ease teat anthiene sono aah sa-iaha aes odd ee tanie Sept mate cane eerie See Table 2-26 
MDG gee daseas 2-5 de rncece nce ve cps ane ececeas re ecengedecbevovsharateneets eeccene gals nls acesesesa: asbneste daemons Rose ea peseeeeeEe See Table 2-32 
O6 56H 06 4F Hc csctncds eacceaghe dbiayainternve bob vabarie nie detainlvnneddieeeuieadaesuGewe ieee | See Table 2-37 
GSA Gils icra saanince edie cee eer eter esam aniiin aascenneas pia decade de enoderntasantuesoaeenis See Table 2-38 
IA32_MC7_STATUS / MSR_MC7_STATUS 
06_1AH, 06_1€H, 06_1FH, O6_2EH... 1... eect n teen See Table 2-15 
Gs 2D arag.scotenades cn sutaaan ai tassgaaeinebaainalcn pte ance tioned sald ots saci nmnenenmnnaaes ataets See Table 2-23 
OG SEH ys ek ynedes tee heey ee edad mea ee Pie ee ea Pe eee eC ae See Table 2-26 
OG 23S jaaw teen cis tere eee Pd et pees ae oak nae ea rat eae nena asst eeeeeeetas ean See Table 2-32 
OG" 56h OG ARG cece famoar saan natu ca narmanwaiae tease neacvecens tape seateamaceramee oiaa tend amish: See Table 2-37 
6 AFH sicoietistadde nec ecssevnawrstan atin cial ie uatngeinas walaulie a bemaned cai eerael tie eReniat See Table 2-38 
1A32_MC8_ADDR / MSR_MC8_ADDR 
06_1AH,'06_1GH, 06. 1FH; 06. ZEN siciicdhs varies cena ddd oder ele dose beet are eee sin dan See Table 2-15 
OE ADEN caste esraoan ste ett vai aragstanend ala Vivencntas tein ob in dinve Geld oeacn 0m Wi Coane meee aWeehianeln d Sidr ciedNCSre beet oabe edss egs See Table 2-23 
OG: DER A aicanastee aay ate teaeaqanntmetaaie toned nbn tase saaaidhalnnes iechue spreltaqede dumm nie See Table 2-26 
06: FRiajecidieciehendilie iokeneinwbinehinieandias Lcceabeanek aban enawds cc paauannne hbamnentend See Table 2-32 
OG AGH tiwiionptanineerassecas bate ees het naateaan aad nese tate nate semen ot aieatnieenane See Table 2-38 
1A32_MC8_CTL/ MSR_MC8_CTL 
06_1AH, 06_1€H, 06_1FH, O6_2EH... 0... cern tenet e denne See Table 2-15 
GH ODE: seer ceatees ea eornesumaters se Gisgadciie ape teacuetecees Coreen se Gueceees oer tameene set See Table 2-23 
O6.23EH sc 2aseiaionadneesticelatd aediedideongine teddies eeieiee bina ea ee eaaade ead peaewenee See Table 2-26 
OG BF anda sdd terete tudor raced acaceiyeee ee ani uy dies eae cee LEE e eEEET seven weemaauen See Table 2-32 
OGAAFE crctitunay atategace senna naa acinn nana: nade aunt aunue erence aaah arhe nasa ta beaten See Table 2-38 
1A32_MC8_MISC / MSR_MC8_MISC 
06_1AH, 06_1€H, O6_1FH, O6_2EH.... cere e netted See Table 2-15 
OG ZO ehoataa uc tewma esas ans antaateiid son tie ver acomuennenunee ate ne nase Meet onensan gus sians See Table 2-23 
OG BE ic siessee de pe Hed edd aieate qe ane coinlnts Pae eine eae Weed nd Hae caine gael DER REC EaS See Table 2-26 
OG <3 Rrcccceacencsagannrsssensenne ce uiaempen sputter ar maciemalildaaaaeedessaae aneecaeee et at See Table 2-32 
OG: 4G testinas Sahin ee Bicwrdasoasee 2 ia oieia Cae iied a vs binoun Cy Sdave Pees ed ea ine See Table 2-38 
IA32_MC8_STATUS / MSR_MC8_STATUS 
06_1AH, 06_1€H, O6_1FH, O6_2EH...... cere ett e eet e nett nnees See Table 2-15 
06 PDE einicd daniel dees ier iniiwbiniad duit nas cbhbhnreddine ma bees dmceaes bee eatcedeandieaanies See Table 2-23 
OG: SEH Seer tteae ane eo nestat ban Sadao ead hse eiG nena seo anes one en eee eh sae See Table 2-26 
OG: SESS araamts a cranaancseiamatmaanesnacamiees trey on metn iG uinaaamunaetssnaeds seennimnuninente See Table 2-32 
OG AFI 2 sy hsjncscsen bate tape efecd tigre acetic elble Gehencabearapalagasboadss vw aaa nee dale elelaes aRiaatinerd Saree Renee See Table 2-38 
1A32_MC9_ADDR / MSR_MC9_ADDR 
GZ ER sihsretacscaea teen te tentre case ues an emumne saa isons ies eee satan chien can iraamnen See Table 2-17 
OGL 2D Hex srcnagnatinnnes is tves ig bvaneg ainda Hbeaewneey eon bon mse seins Fone genne deg eeae Ree UeeS See Table 2-23 
OG SER ec peiencaeh sanes s pecsueie hori aoa ae anaemia tan Gane pad pee mennees wuee ans hones wor atk See Table 2-26 
06 SR da wisad aneea ceainens aadberd batons) ss Paddawnentrehonned i abbldnased dahoomene See Table 2-32 
06:-56H,,06_4FH A. chic. dec taeiads chia cea sain ev rakaeatinees eta REeae CcinGaulnna vbemewe dads See Table 2-37 
OGcAGH ca tctanrcttea nan mataacaquasananientas 2 kadai ais ureead arteq@unneandnn tua cetnnretia sane neanaae See Table 2-38 
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MSR_MCG_RBP 
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Location 


Lnidaadtwk dae eieniatas mead See Table 2-17 
seid fansblncace dete Gaede Pack mania eis See Table 2-23 
france Had deey ude bees teeeaesees See Table 2-26 
Lindkeeuaee ager aa awaumeneeeenly See Table 2-32 
{ania waa nian a Badan wean we Ree See Table 2-37 
phidglecd date oyeniammnne neon aeins See Table 2-38 


cae Gite die aamalancaannaaea aca 6 wee See Table 2-17 


ssausscncaunee tedscon eee are auaidis aceence tectanatesiana See Table 2-23 


2 alg ataeciaee uftenieceatineataiguntna ech laoreet See Table 2-26 


iiimnnedeseeetasaqaneadehane ean See Table 2-32 


ii wheaowa@en aon pee casdenne nian See Table 2-37 


bisou carson: Wien aes Geaate alafatie anyone ee See Table 2-38 


ike eaae dati chute ge aweteuaeees See Table 2-17 


id ticid daeniineteaane tia cwna tat See Table 2-23 


sshd Gee a Deh oa ean nae nee Ene See Table 2-26 


ssuaee a wiara nie etetelceaiese araancareninin wes arene See Table 2-32 


iacueepon teaice etal oateannaeaiawa oh See Table 2-37 


iibbalnwe diaia dean iwalaw eiwewes See Table 2-38 


scapacaantaastias Diane anieaee atic cane auraeeaweees See Table 2-50 


ivaie vaies oetovn vate daca teases heen See Table 2-50 


ss apteaupe-atipeatial ave eae naverueelioacarares See Table 2-50 


“i: aasianedinwaie Baeadne danew penta enders See Table 2-50 


speudiuafhassevace tsk anntesade eles ennai tae eeateiees See Table 2-50 


Aight caine Hina ea eeeae eats oe See Table 2-50 


Hinsieadnsainda nant teiyeecracbaesataneres See Table 2-50 


oid @ackee natin Peake Anne aU eases See Table 2-50 


Ss Sragasaceastistheyreh wnaveee aahPenae Saree nae See Table 2-50 


Ga Tad insogenaese dace tin ase neat See Table 2-50 
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OFA ers ae iatrigeettaedinaccne yepenveeiet hese stadae nas anrieta gan sevhalt eepaioer bras taeniahan See Table 2-50 
MSR_MCG_RBX 

QR ise sited eae Sacha c dah bah eancds Panga dieerh Paes hada Panda ced whole ain Paw ae oneee le Res See Table 2-50 
MSR_MCG_RCX 

OQ Abice Sica Gatchactie din deta anemone ad tan Waea Pease Senta wa eaeiee aided eee eae eae See Table 2-50 
MSR_MCG_RDI 

Oeics isfaieesangea Seu kacbra hee hai a kiata di tradvea acre’, a bane hagnae dead Aedes Oak a eae wa Helene Ra See Table 2-50 
MSR_MCG_RDX 

OR Mics aveauroatahdestttaathwarutnsecseestsaaacdawaauedi ae ie arhel et mere urge remecnsaals See Table 2-50 
MSR_MCG_RESERVED1 - MSR_MCG_RESERVED5 

OR iia ricco tance ne teateane ed aida PING Gamnda BoM Gaye node we wl ved wee eae Res See Table 2-50 
MSR_MCG_RFLAGS 

OF Aicanieatiitacamce verse an de vebenandevatnataa mda edemanaereaamednuieere RiaraadaNtnn eas See Table 2-50 
MSR_MCG_RIP 

FIA a ssctcesd aes eannsed Slesand.d are atarans tice aidan son ga etestee, lene detects gab eck atm oe essen bacieh ane ane weaned, nae See Table 2-50 
MSR_MCG_RSI 

OFA fss cetatiacn diet eieeness bei ohieoad emi eiad same seeieagamadeneerernoiehcierey ieee See Table 2-50 
MSR_MCG_RSP 

OR iacdeiceiiaasanduars) Alesecarin van dadieders an aaalade rea hine oeeeaadiahamaie vies an hente dans See Table 2-50 
MSR_MISC_FEATURE_CONTROL 

06: 5CH;06 7AM wich sia radedinctini na nias aan bs sdaatinn dh dandd Weed caawadies oeah da paecdine weed See Table 2-12 

06_1AH, 06_1€H, O6_1FH, O6_2EH... cece cece eee r eee eee ene eee een tenn enns See Table 2-15 

6: CAR OG 2 Del stesso dartann teres eretue. aieareeacesn dmmiaty ae ab lveaccee nak aA sale Syerdy drs eye Meee See Table 2-20 
MSR_MISC_PWR_MGMT 

06..5CH;06__ 7AM sists disdccttwiaeravs deeds betes gece teow ale ates saeed dane Road endieeeeea ts See Table 2-12 

06_1AH, 06_1€H, O6_1FH, O6_2EH.. cece cece renee ener en etn ene ene e eens See Table 2-15 

OG CAH OB 2D wisisicade acne eared snchdt secenes bee tgaoteltiwage wihealaoennaachos Matera elarcie Kapa wn backed eRe See Table 2-20 
MSR_MOB_ESCRO 

OE sei Gibbn cine Voedeias eek Aree dan tae ianvien Ghee ice weanieern ines neen ema See Table 2-50 
MSR_MOB_ESCR1 

QR aid. cisacatanndicva ine Simatesd ihe eanieaeat mean equ deracta ea merad ei wtomsaedteeaaes See Table 2-50 
MSR_MS_CCCRO 

OFA cs tceceseanatae dinate ood pals oasso1etenides ores aiadedabieeteiawrns ebaode Paneiadad See Table 2-50 
MSR_MS_CCCR1 

QR ise ited eae Ss Re ava oe ted. o ive Peau thee kata eaa neared eeada bin Stake oRes See Table 2-50 
MSR_MS_CCCR2 

OR Aiie cis sais chs ik wageewtiiecaai een qavauiae one aoe ae os oe Leeuw eee Ne Mauer amineneeau meee See Table 2-50 
MSR_MS_CCCR3 

OF Avia iaad naataniie iia anetbaiinnadid nas cetae nun eae baly Sua, da AES Oakcw RE eae wae Aa eis els See Table 2-50 
MSR_MS_COUNTERO 

OR Ap catixcesunatacu tas mtuee tec mv eanweseensrettaacs uma baknn ea eeaeaaesdaaesone ee dsantiaws See Table 2-50 
MSR_MS_COUNTER1 
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OFF orto tak tcrdavieltscns peniaasda tareisdatarndetataaiatal devia arun pane bs oe teeedsbadaued ee See Table 2-50 
MSR_MS_COUNTER2 

QE ici his cia begre hdedencre inna aie’ einen bi ae daledeawie etadue eee Biedd widen bie akGuneh Ris v aor See Table 2-50 
MSR_MS_COUNTER3 

OER eid Mhancclineunlad mae eMaimemcete yee kede dadl deaed ca ew eae cies Gaited aeehe meee See Table 2-50 
MSR_MS_ESCRO 

QE eae tania agrees © oes ad nada wands aeeaw naa weainss ay, aeekday & maaseRla a eanved Aone RATES See Table 2-50 
MSR_MS_ESCR1 

ORF pe segt ccaesanned ioc gavcateg ei noceltaacetweveamadae eta te tomy estere oeisecet tease eaees See Table 2-50 
MSR_MTRRCAP 

06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, O6_8DH.... See Table 2-39 
MSR_OFFCORE_RSP_O 

06_37H, 06_4AH, 06_4DH, 06_5AH, O06_5DH, 06_5CH, O6_7AH........... 0c cece eect eens See Table 2-6 

06_1AH, 06_1€H, 06_1FH, O6_2EH..... cette teen een tenes See Table 2-15 

06 2ZAH706- 2DH seis cae csiteees Shands eehiiad dubia ad saa swdeclias Dae esenas aii dense cies See Table 2-20 

06: 57H,06 85 Hisssietiaeianecel basis neil areaeiiends nebdodereiataetidada renewed epiandaenalinns See Table 2-48 
MSR_OFFCORE_RSP_1 

06_37H, 06_4AH, 06_4DH, 06_5AH, 06_5DH, 06_5CH, O6_7AH......... 0. cece eee cece eens See Table 2-6 

062251, 06: CCH witcte kia ae bde adda eran binisawuriede aie edna iead paek bealtawan’s ea lnaaeaa: See Table 2-18 

OBL CR is eeck cas daemons awecvuncan feneieneeaditiin ds exes ence decay soibiadenldahiareeuaas eae See Table 2-19 

062AH, 06: :2DHlixctec i atedeads piteteanded sdicaaanbiaeennbaw gaan aaiendaaeds ane ide eee See Table 2-20 

06:57:06. 85 Aisi circsddwdneumentineGabvay elevneanenhs wuanienveailes gy ish diner saihdnaieine eaaste See Table 2-48 
MSR_PACKAGE_ENERGY_TIME_STATUS 

O6:'6AH, 06::6CH iiseciacitvat obey dies iewnas cede gellvie ioe eh ha eaten aed en titbnnetan See Table 2-47 
MSR_PCIE_PLL_RATIO 

O6 SEH aincscrtvseketingscvidn cee Sobecaminien ultnaate dened: panaseateraiieniae Me Miaehateoastans See Table 2-32 
MSR_PCU_PMON_BOX_CTL 

O6:2DH»: taacgevesethience cdcauids patie sd anneas bates onetmegasdiddaane bene dheiaaied2oenes bad See Table 2-24 

OB BR iandd cence et ebay db dn Belen de gate ie eee ed eels See Table 2-33 
MSR_PCU_PMON_BOX_FILTER 

OB 22D is ca citteand dae Pim cckd epesstpa cine adhe tadiseheda hidae tgintaediada pad eendesdeas Mae tolaseaee See Table 2-24 

Ob Si iictarennned haeethesawaaueseootneiard dete eldatecusscemaies hetetid mes acde ue oeeateheeed See Table 2-33 
MSR_PCU_PMON_BOX_STATUS 

OGS3EHiaia cincsd acted nieta sah ated setae bb ada alaMagnatebndatd@ians deal evene eee nlaenasenamasaead See Table 2-28 

O62 SFA. tei tbls nae Mihir aed det ade aaah cat iaeeeld. Witwaw edd daha ktiadanten See Table 2-33 
MSR_PCU_PMON_CTRO 

OG 2DH as iis hteoncde aavhe cceenrdenmaatebeee hot are aieen cana ilneae een dale eee See Table 2-24 

O62 SF edo at ch kendi gee ea es on hde sea wee db bb dee dated ben idn eheke ween avd bien inGawes See Table 2-33 
MSR_PCU_PMON_CTR1 

OBS 20H nih sievs teeie es aude ed Convene id tie neeta cd aad gamle de hitante cece gd ged eee See Table 2-24 

OG 23F ibis cei caste une ees we eeeesw fies etka aes Db ack Pet daents Odie ie cechasiaeues eee See Table 2-33 
MSR_PCU_PMON_CTR2 


Vol.4 2-449 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel Location 

O6-2DH panic ssnvs desdieig aabenaeeteiasiamantd dobre baateteaeternede dade somlaareledeesee: See Table 2-24 

OG BF Rec esugiestaean phisectcaneani aiaeareneeiarend oiadaarai See atenae aide ageneababededesas See Table 2-33 
MSR_PCU_PMON_CTR3 

06: 2D Hic tesa decisions tee senevan se oes vede'ee al Dee Mead wate aan tage seid Dope ouae seaadeew a. See Table 2-24 

O62 3FH isi cores hecedauneetie tinned daween doe dread aed eiete hie daa ied boil a ene haee inks See Table 2-33 
MSR_PCU_PMON_EVNTSELO 

OG. ADA asosk See damier cnt Wha tele phew bee deat ee awee Aaa aad adiatde bes kandiamacewnberee: beng hers See Table 2-24 

OB 23 Fis negates tb bias ied ana ve aid GL ce te ae a vee ned ee cs See Table 2-33 
MSR_PCU_PMON_EVNTSEL1 

OB ADA een cssikadindaed vemeoledre vate ceddeoede begs tt baled apa cendiaene oes ad wu ranameletncnd cana See Table 2-24 

6 3G cc vsiwaiacewnd fignds Seine ewhad obenigbivs sade hla oiieraydee eheeesnr aeie ves Done errant See Table 2-33 
MSR_PCU_PMON_EVNTSEL2 

OG). ZDA ie itiae verano disnacdat alte edead et seule hla dan ed eninea el Gage ee eeete neon t ete te See Table 2-24 

OG: SFR ca tiaieeeee nin tem dnidnatel yg act Blas MeN abies aqnw sedate dae site heeds eat esemenentae See Table 2-33 
MSR_PCU_PMON_EVNTSEL3 

04) ee eee ree ere ee er eee ee ee Serre eee See Table 2-24 

O06. 3FH: +. :cseak stares serch baad s ddetaw ha aadadendee ane deibeniadatdapiadag ack des See Table 2-33 
MSR_PEBS_DATA_CFG 

O6_7DH; OG AEF ss .aScc2scetanaiseseaeeb devised hea gs Deke debe cea ceed teladesbaebawa Peed See Table 2-44 
MSR_PEBS_ENABLE 

06-OFH; 062175, aie eke ci aetvied nb aidiieis chewing Hdebhdidyeeeah gana teoderherayeaniaas See Table 2-3 

06_1CH, 06_26H, 06_27H, 06_35H, 06_36H....... 0. eect tenet nett e ene See Table 2-4 

06_37H, 06_4AH, 06_4DH, 06_5AH, 06_5DH ........ 0. eee cece e eee ene n eee e eens See Table 2-7 

OG: SCEla n2guai xen Seenies ced tensed diene sind Gl eacaed ides x tind cemdtes )okgeereaittaged seins See Table 2-12 

OG FAR bs scawat ein ninigiwa es cueates cones sdaee ah oneteuaas a geateuw bax deeasenan sitencis eer sies See Table 2-13 

OG BON aed ic sadaitvnatiantin dhasent leds ts iacadeoleaaae danse baie aidaneetenemeened antes See Table 2-14 

06_1AH; 06_TEH; 06_1FH;-O6_26H ici ceiescnandtneeis sea dtbhan nese ediveiedemmenue daeed Reaaaine See Table 2-15 

06=2AH, 062DE isi: Sensesitees te eneeidinene noi ohiiad dda aeeedeande puedswiaeR ekeetetidaaedes See Table 2-20 

6) SER ctsiai shee eie ahs eer easly hod Scone ae Bee dc gan ree ease ed eee ine See Table 2-27 

O65 7H OG BS A iissscca cea taciebapeele weseaege Be evisu a veieetW adda lee Llu sldvieeswaetaide ulna dlr aveces See Table 2-48 

OPA aihctis es ataaniadsa gaaeneat has vn bandas aatdaniaidl sia pao egaevad monaedwina’ maleaincaesa dance See Table 2-50 
MSR_PEBS_FRONTEND 

06_4€H, 06_5EH, 06_55H, 06_8E€H, 06_9€H, 06_66H, 06_7DH, 06_7€H, 06_8CH, O6_8DH.... See Table 2-39 
MSR_PEBS_LD_LAT 

06_1AH, 06_1EH, O6_1FH, O6_2EH.... 1. centre tne n een e tenets See Table 2-15 

06:2AR 06: 2DE ics s inceeccoescewenakadehelovians teamed teas oe ieee emedau eed tiaade eee See Table 2-20 
MSR_PEBS_MATRIX_VERT 

OR ess disiscest Sessasertnatesn-aeactes SU ia hi parecat diane deahsturecan g aiele ganas eG rere aE aE oh ape Seen womasea a eee See Table 2-50 
MSR_PEBS_NUM_ALT 

OG) 2DHsteisie shaves ioait cere scala bedeh ddan ive edioe edad den ater eed ending Nena hee ee See Table 2-23 


MSR_PERF_CAPABILITIES 
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O62 OFK; OG NZ. signe ieee cee gaaioetie ne ejinres sadeF Gees yu Rhaaaleeeet ous Peds babe deere eee e See Table 2-3 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel Location 
MSR_PERF_GLOBAL_CTRL 

O06. OFBOG T/A igen: dneatatarecietad ardalic ore si dcadaaeeagieaed av asGhGaddateeehotadansaeee See Table 2-3 
MSR_PERF_GLOBAL_OVF_CTRL 

OG:0FRLO6 17H aictnveccdeet and dita hie de tial on beuderaetgabestines oo ihenetaeeaeeie yar e See Table 2-3 

06_1AH, 06_1€H, O6_1FH, O6_2EH.... cc een ee t eee t eee e nee en eee See Table 2-15 
MSR_PERF_GLOBAL_STATUS 

O6:-OFH} OBL 17H wsic2.ch pageewncran tend ade abeni asd AtadigdiemenGanad neared aniaahdaanenenued’ See Table 2-3 

06_1:AH;06_1EH;.06- FH, 06_ 26H si scucecevitddin gees csa dak laeies ied agnaedaad eee edadae See Table 2-15 
MSR_PERF_METRICS 

06::/7DH; OG 7EA scutes gia nae grenende deep use poumanhan te pace se sae Geese wentargananinaaenies See Table 2-44 
MSR_PERF_STATUS 

06 OFF O6.17 é 52 2aciieceend anriabin seradvdas oeuehibedes 2 beenebad emneeeiaadive dee taes eee See Table 2-3 

06_1CH, 06_26H, 06_27H, 06_35H, 06_36H....... 0. cece eee tenes See Table 2-4 

06: 2AHOG6 2D as acs on S3e beck edbestnein a paae lea hdc e Gada daddies d ah widen eh kas eae ern See Table 2-20 
MSR_PKG_C10_RESIDENCY 

06_5CHPO6. ZAR s.cibiec detours eames ian dune ea eid dads Renae ted See Table 2-12 

06 4S Risiscc ns katteaesliaies at ida tinengai iad eNAAaNS die at idapiaesidan send awenwsdgeiee ete See Table 2-30 and 

Table 2-31 

O62 FF Aisiccdd did sie ace ian eatin ehiGeeredaw eve eee away Caeeeed aeiiaddead pabereld Sasa See Table 2-38 
MSR_PKG_C2_RESIDENCY 

O62 7s ieare Ges anges Peeled tae htais be aed eld oO aang edeeub die athted i cole need See Table 2-5 

06-5GH;06_ 7AM 3 ss2c0;2uessetedeaertaiaateensanceess i eeteia pens iota det idaetaeeorie waneedevagas See Table 2-12 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3€H, O6_3FH, 06_45H, O6_46H...................088 See Table 2-20 

0625710685: cise arialede echiy a ieeh ole inacinieabee ache dedaveediecsw adele Secu alirnes eae Lert See Table 2-48 
MSR_PKG_C3_RESIDENCY 

06 5GH?O6. 7AM jis eicietslen ee lexnentiiiansatane niiedseubeneina dees ha keay aay oad eens See Table 2-12 

06_1AH, 06_1€H, 06_1FH, 06_2EH, 06_25H, O6_2CH, O6_2FH...... eee eee eee ees See Table 2-15 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3EH, 06_3FH, 06_45H, 06_46H................ eee See Table 2-20 

OG 16H ie aces tv cages ee Meee Raped He ewer ot genie haem eae dde ee ede aa enews See Table 2-42 

06257, 06 85 Abid occceveni iad: ware decease ceideses (ua ubasag Gara eexdeabaeborderaeyGiuaeeee cee See Table 2-48 
MSR_PKG_C4_RESIDENCY 

OG 227i cd sccwacatnatndy caked peel da deeawdwuemnbdagee hea iw ne 2k Mawes daadnneedd wade yeat See Table 2-5 
MSR_PKG_C6_RESIDENCY 

OB 27 Hives eter aaihass phauetaaiat ada aeaa dt neath rederede Nala eee heseee Aa Ge acai See Table 2-5 

06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH.......... cee cece eect eee eee eee eee ees See Table 2-7 

06-50 O06 7AM iad ccic tihanat eeavonnts denis Migena tas Hagel ened ors be te Beads nasinaae upaaee tase See Table 2-12 

06_1AH, 06_1€H, 06_1FH, O06_2EH, 06_25H, O6_2CH, O6_2FH....... eee eects See Table 2-15 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3€H, O6_3FH, 06_45H, 06_46H...................088 See Table 2-20 

06-57; 06 85 Hiei: nacadiv unis naccdae egg enareedenevelae naan paerenedabnaunaechd haknenenene See Table 2-48 
MSR_PKG_C7_RESIDENCY 

06_1AH, 06_1€H, 06_1FH, O6_2EH, O6_25H, 06_2CH, O6_2FH...... 0. eect eee eee See Table 2-15 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3€H, 06_3FH, 06_45H, O6_46H..................0.45 See Table 2-20 
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MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel 
06.5706. 85x acsaccinentnernietzecedsdecigiabtansddendadiaidektantaadiemnkpaaeanie tanned 
MSR_PKG_C8_RESIDENCY 


OG SSC OG ZAR occcctpesenarta weirs ctonansindecateltsa Di biacaee i giaheiet aid nsaear tng Giecaim phe eet abepals Halong MO eaenuslading aelaahalg ned 
06_1TAH, O6_11EH; 06_1FH, O6_CER nis iciccecceteenes obese raneeres eee mer seed aE EASE ANS 
OG CAP OG CDE sisi scidis tudcgetseosiacine sedierd win amaebeavachdeat va bib toe lelpsshatie’ wk araporeractis bane ue S agehnng we eace eat 


06.56; 06 -4FH ii sient cent itiwme pe eeniins adds feeeend thas ddaede eee de MmER Mee ERS 

O65 /APO6 BSR is civecrieeeniakeitaved caeardablecendvvaie de dummne cudgel Senreeuledaeeben cgay 
MSR_PKG_ENERGY_STATUS 

06_37H, 06_4AH, 06_4CH, O6_5AH, O6_5DH 0.0... teeters 

06..5CH; 06_7AH; 06-86 sssetdescetccseecands os red eianee donee va bevierceeaa sews ede toeaened en 


06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3DH, 06_3€H, 06_3FH, 06_45H, 06_46H, 06_47H, 
06_4€H, 06_4FH, 06_55H, 06_56H, 06_5€H, 06_66H, 06_8€H, 06_9€H, 06_7DH, 06_7EH 


OG 2S AOC BSE iss civchccas btn gous gtvenaderert ete codatane Qe eathenardeevece dg dnaydbe resavoten Pace ertratteuabe anabursveccverecaee Sulu 
MSR_PKG_HDC_CONFIG 


06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
06..6AH, O6_6CH sa 0: ci. oodiciatiwrntea div ntiiedencnnyee nine ses adhe ied pen nnd avawees e058 9 


MSR_PKG_HDC_DEEP_RESIDENCY 


06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
06-6AH; 00-6CH iiccccterdcceninatie tae nibted ae bitte Se eesare eed etwew ne mee eee des 


MSR_PKG_HDC_SHALLOW_RESIDENCY 


06_4€H, 06_5EH, 06_55H, 06_8EH, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
OG GAR, OG OCH sisivcdheste cm dieaiiin Wesavasenclaterede sete hie bigeye metubnn dita eed damtanbes anaes 


MSR_PKG_PERF_STATUS 
06.5CH; 06: 7A; 00 8G ss cot esis es ees cacam ence ce ttents Sedan sabe de de mpienciie dyeaineegs on 


6 SA; OG SEM §.i5. castes ties shtetes as me ciuccact-aw cee etue Gale guig dey guadecs eons ae Aon shel ger eades Ranta “e'aere gs 
06_3CH, 06_3DH, 06_3FH, 06_45H, 06_46H, 06_47H, 06_4EH, 06_4FH, 06_55H, 

06_56H, 06_5EH, 06_66H, O6_8EH, O6_9EH, O6_7DH, O6_7EH..... eee 
06-5706: BSH is ndi.ies acme innevcrsinptigactecadeg tedsinen wens pedien soai@eeeiadad cee epheamnenaes 
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Location 
See Table 2-48 


See Table 2-31 
See Table 2-38 


See Table 2-31 
See Table 2-38 


See Table 2-7 

See Table 2-11 
See Table 2-12 
See Table 2-15 
See Table 2-20 
See Table 2-25 
See Table 2-26 
See Table 2-30 
See Table 2-31 
See Table 2-32 
See Table 2-35 
See Table 2-36 
See Table 2-48 


See Table 2-8 


See Table 2-12 
See Table 2-20 


See Table 2-48 


See Table 2-39 


See Table 2-39 


See Table 2-39 


See Table 2-12 
See Table 2-23 
See Table 2-26 
See Table 2-29 


See Table 2-48 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel 
MSR_PKG_POWER_INFO 


06:5CF 06: 7AH) OG BGs ieee sedis sacha tee-cinties beckeddlivleweale thucneslenescenuilistetaniees sh dentine oles 


06_2AH, 06_2DH, 06_3AH, 06_3DH, 06_3CH, 06_3€H, 06_3FH, 06_45H, 06_46H, 06_47H, 
06_4€H, 06_4FH, 06_55H, 06_56H, 06_5€H, 06_66H, 06_8€H, 06_9€H, 06_7DH, 06_7EH 


06.:571,-06-85Fl isc cktciiistatcdacedenirs ce8 si bilees Uaeeee Gaaideed caves MaRS peeeaeE eed 
MSR_PKG_POWER_LIMIT 
06_37H, O6_4AH, 06_4CH, O6_5AH, O6_5DH 0.0... cence ete eens 


06_5CH;06_-/AH 06864 ic scic% ciestion ci dainesisea ee cain diye catia ciplitesainw sieges 4 phases Ste dalendipiatecertiets 


06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3DH, 06_3€H, 06_3FH, 06_45H, 06_46H, 06_47H, 
06_4€H, 06_4FH, 06_55H, 06_56H, 06_5EH, 06_66H, 06_8€H, 06_9EH, 06_7DH, 06_7€H 


PU SA Sea dec fiatsecu sto Get detd ania dba Stree etic cides Needed Sd hie 
MSR_PKGC_IRTL1 

eS Ge A seta actress eee ati cerrdsmuse sentence ani oaneeevenaeie cn teseaaiess 

06_3CH, 06_45H, 06_46H. ........cccccecccececeececucecuececuceseuceeeesauceeterauess 
MSR_PKGC_IRTL2 

CO SOFA lec areca sake ssh Maree a ssf creado ase dae nea ethaal sv ecnacn eedenings 

06_3CH, 06_45H, 06_46H. .......ccccccccccecccucecececucecueceeuceeueceeueeeaesetaness 
MSR_PKGC3_IRTL 

O6_SCH, O6_7AH....0..cccceseeescceceeeeececsueesececseesestanusetersauesvetensecevensaueeeses 

O6_2AH, O6_2DH.....scccesecesaceecavescecevensecaeceuvenseeaussaeeectauesaeeevensusaess 
MSR_PKGC6_IRTL 

PU Ne NN seca cries Sacer sistas Scpeecie nc ceetteneracetia ipa Sense eed aeamasiaue ses 
MSR_PKGC7_IRTL 


MSR_PLATFORM_ENERGY_COUNTER 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, O6_7DH, 06_7€H, O6_8CH, 06_8DH, 
OG GAH OG OCH i vised ccgnetentieeidae sa tunetdineewmuiteraaantnee nae eG nti anemia IesErer bettie tay: 


MSR_PLATFORM_ID 
OG: OFAPO6 1 /Aiciicinsthcutacute iivnianiemaradn ait qmed eta te eludarvdiegaieeds onavems ium 
06_1CH, 06_26H, 06_27H, 06_35H, O6_36H.... creed 
06_37H, 06_4AH, O6_4DH, O6_5AH, O6_5DH... 0. ete eeet eee ees 
O06 5SCH;O6 7AM ss ciuctesccs busine Ranh cciiec tants Adare quale inwards lene glnveralaertnnalaiyae wo auend ¥dlsuehaecnle 
06_1AH, 06_1€H; O6_1FH,.06.26H cicccccitceesteccetibtaeee at ens sbad swans eee ree NAO e RRS 
MSR_PLATFORM_INFO 
OG SOO AMA atic csccctescccna et sist ale tthene ainsash widow: dase gla(etalesdoidsas eg adeibidre Pibcbee Sgepepnls’a ttiardigtela oidea siatdatiatale dy 
06_1AH/06_1EH;,-06_TFH, 06: 2EF siccisinccccras re rase nt ade titdendrennb dame sete aceen ened ey 
OB CAT OG CDA ccc sii cig cisitesivcaln a pcaisia este sen'ate 5 ail epgue! est Sie ah toe qatsne p ntacadaioid isha ath ional Raksha eeacnlatacs nba 


Location 


See Table 2-10 
See Table 2-12 
See Table 2-20 


See Table 2-48 


See Table 2-8 

See Table 2-10 
See Table 2-12 
See Table 2-20 


See Table 2-48 


See Table 2-12 
See Table 2-29 


See Table 2-12 
See Table 2-29 


See Table 2-12 
See Table 2-20 


See Table 2-20 


See Table 2-21 


See Table 2-50 


See Table 2-39 


See Table 2-3 
See Table 2-4 
See Table 2-7 
See Table 2-12 
See Table 2-15 


See Table 2-12 
See Table 2-15 
See Table 2-20 
See Table 2-25 
See Table 2-26 
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MSR Name and CPUID DisplayFamily_DisplayModel Location 
06:-3CH, 06:45H; 06 46H i sccccisaateansiaes anued Se eaereiinatoaaemaed mabimnnetiaadaaesien eens See Table 2-29 and 
Table 2-30 
06 56H O64 EH sass. i dessiseniscerne hanneate ded ered we ton died Rac ve Helene dasa dere eared gaonsated eens See Table 2-36 
G5 AA aoa acae anccroncte ns cts cence nad unas a sclanastam ua nace ater sarea tie seamen cteabla giana gsc’: See Table 2-48 


MSR_PLATFORM_POWER_LIMIT 
06_4€H, 06_5EH, 06_55H, 06_8EH, O06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, See Table 2-39 


06.:6AH; 06: GCH sswedecrs caccwnnensdidndaannneeiiidabeieaaiadveamentanders decwasueenanadans 
MSR_PMG_IO_CAPTURE_BASE 

06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, 06_5CH, O6_7AH......... cece ec eee cece e ee eens See Table 2-6 

O06 ACH is ccs triwsitvn Goetiun ace warteteded coded wiinda ep Ralyrenat eesti res cleat an Saal erate See Table 2-11 

06_1AH, 06_1EH, O6_1FH, O6_2EH... ccc eee e eter eee eee eben e tent eean ens See Table 2-15 

06_2AH;06-2DE ind ninds dchbetadunacudelmnamtinin vs betane eho weardantanad taeaedenaee anita: See Table 2-20 

OG DAM. seisa nce dont atc cceetsceyacmsect chaise ca oth sdevesasesintin ota aclencel gveshlesarasalatene Wtrenesdfeypiarn dondllaledh aadnyionertatiardly wai See Table 2-25 

OG SE es access cueane Gert bsssadcsatemiaet ane sanenssaees eit tana tunes onaiades coaanaseohens See Table 2-26 

OGL 57H icone ais oiehia cdi bheatwitcinddasiina dawdledawtadnbined biehaueadbee ia abdeend oabdebeatee See Table 2-48 
MSR_PMH_ESCRO 

Ee sph ccs c.g na Brchiceeddre Qesien marae anata acedue, Racbavesy agama tended aiPea kane aa a eeinm wanes at ehere Hels See Table 2-50 
MSR_PMH_ESCR1 

ORAL ci ixsaceaaescndishe no raaunianuenss qibestaacde coulanuegi ae ies anne at moresene remersiaaals See Table 2-50 
MSR_PMON_GLOBAL_CONFIG 

OG BEA iia accatttedacdevnnnee sivnenGwaitiatacaa sci vai nee Grea sieaedeaiiennrda sieaiiGietam paar See Table 2-28 

OG SEH nc sietestarigacnee noses sacs sanaut ce cemcaran nhews aneay iat e patan dane camauaretastee eter See Table 2-33 
MSR_PMON_GLOBAL_CTL 

OG BEA ceases eenns eat tuvan sa es SVG ie ccd ns 8a chen ears oe PS wn “ach Sia vecpcentdb al wlalbe x chee ianecd ia dibneaaberecta See Table 2-28 

OG Sie rrcchacatts ats. asncerciponee mata setae et ainciy annsiertoaienie ane team eae danse an clases cit See Table 2-33 
MSR_PMON_GLOBAL_STATUS 

06:36: ja cccrbirrns antentsnseenthossades otacaradiateiadienan dash bianies daataan taaeiea ete See Table 2-28 

OG GA arses cesunt wan on au beaaia sa cena acee teain etm die nant ahaa Ae es eae eA ae acre tous ana ecute See Table 2-33 
MSR_POWER_CTL 

06_5CH;06_7AP sc ectissacsanwr te teadindssdiieeneesteded bitednaieenies wanes dies sGdhen da ead es See Table 2-12 

06.1 AH,-06_1EH, 06_1FH; 062 26H. ic..c050 ciaasantinees aici Oran smownews chee ddd eraaan See Table 2-15 

OG 2A, OB CADE: vice dct acecacaeare ecxectitvracaind vide Soe tbwtre wie veka genletng ectan 6 fonaina Waracesbas aoaialany atest e goede See Table 2-20 
MSR_PPO_ENERGY_STATUS 

06_37H, 06_4AH, O6_5AH, O6_5DH..... cece cece eee eter een eee eee e ene e nen e enn eens See Table 2-8 

O65CH06_ 7A ss ccdinser siesta tgetetetaaniiees neta icerees sensi seated alangesdaneasieen os See Table 2-12 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3EH, O6_3FH, O6_45H, O6_46H................ cea See Table 2-20 

OG SARs dctaint ded fears aa Beka Ginna cana hvtnetuatwedey tation come Wiel aanwnlt hades aati ag hedennn See Table 2-48 
MSR_PPO_POLICY 

06-2AH; 062454 wi waciawieadade tanec set ianed Viewed bade briai denasdbae dad Siaees §. saa dimes en See Table 2-21 
MSR_PPO_POWER_LIMIT 

IG Fh GT tea eeseh enc eras erenecandracn seaaaoioeedeaytraratbth aaeece scabnisesaon cts ameeraarnes Os mares ahee dete saloteenee a seminar See Table 2-11 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3€H, O6_3FH, O6_45H, O6_46H............... ceca eee See Table 2-20 
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MSR Name and CPUID DisplayFamily_DisplayModel 


MSR_PP1_ENERGY_STATUS 


OG SCH HOG PAM assess ivsccosiit sian ghia viitisiatesels cnet etlviachielayetveers alsle 
06: 2AH, 06454 sicicciuces cicedtiaantaancensews ave eeend ane 
06_3(CH, 06_45H, 06-4 BH iis sce sc enceis sn nacae au weed aie 


MSR_PP1_POLICY 


062 2AH 06 4S i iisiscs cis die citecce grade aas carinereeetnece wee 
06_3CH,06:45H, 06 _4GA ids cceci decane deka tee eaiens 


MSR_PP1_POWER_LIMIT 


0622AH 06: 45 Fie ici catiine taste cae seda doanaaaerenew acer 


06_3CH, 06_45H, 06_46H 
MSR_PPERF 


MODEL-SPECIFIC REGISTERS (MSRS) 


Location 


oaiGan jaGesda nthe a ahaa sane See Table 2-48 
scat fo eacqatan senenah ae eee nate See Table 2-12 
ddan wGrdieavik dae aeeiaaaiaa aie ties See Table 2-21 
4 Roem aAeaan Ge aE eee See Table 2-30 


assy dstaiaeteicivevnsinsesand se aeseeee staan anne See Table 2-21 
ieee Cas Rawdon eu aaaeeaiae See Table 2-30 


ioe tge Reus wana be ea euuea page aha See Table 2-21 


See Table 2-30 


06_4€H, O6_5EH, 06_55H, 06_8EH, O6_9EH, O6_66H, O6_7DH, 06_7€H, O6_8CH, 06_8DH, See Table 2-39 


O6_GAH; O6_6CH ins ccc cscee pence deawis det ehaes coda ee memes 


MSR_PPIN 


06°56H, 0624 FA es scccictisasmer ies eibtbases evdeeenteeea es 


MSR_PPIN_CTL 


062564, O24 FH ic casectiannd ara Gee iaaaeiie pe tiegna de ee meget 


MSR_PRMRR_BASE_O 


06:/DH;, O67 ei siesass cise cosek ste ces badeleweet ga tetewa shee 


MSR_PRMRR_PHYS_BASE 


O62 BEH}06 SE ccs. dad oc Geisuisty s vine tail eadisasetetideatnae autores 


MSR_PRMRR_PHYS_MASK 


06: BER; OG6-SE Ais said icstiinna eee Geed thse eaeaeeweaiewneetn 


MSR_PRMRR_VALID_CONFIG 


O6_BEH; 0696 ic ssik ccciagigged cee dens weds ddciebais eeu tek Be 


MSR_RELOAD_FIXED_CTRx 


MSR_RING_RATIO_LIMIT 


06-BEH;06 SE Alii. iicte eiadis ee ah de seca caer nana neaieetiee ot 


MSR_RO_PMON_BOX_CTRL 


iba ar ees af abated Doesnt Ginna ea Te See Table 2-26 
er eee eee ee ree See Table 2-36 


bsddaes ine ats aeaancatoea te ee apv ornate See Table 2-26 
cine auslieaciacat ateeeeiaus gina astettnnted See Table 2-36 


icaandumudnoaa sauianiasseanusaes See Table 2-44 


Fite des iavaviyac tne acevo aan veecaseoa nloareeesasu eaters See Table 2-41 


Jivnaweeia cede ika wd peewee aun See Table 2-41 


sea uesctyitaiicns a araue patacenen eae ea eee See Table 2-41 


ou Geni teed a owes aaa Can Te See Table 2-14 


ied dda anes ele Body awe aieee See Table 2-14 


eihided ibwasr oan sa eeeas eames ceen wan See Table 2-41 


ssedagavadeanetaeaanttans aicuet SaehaeGlaaastaans See Table 2-17 


uaGiebnia Gn ueisadateenian aie See Table 2-17 


ebsasesce pets tataed a a ate eanaee cod afarensases ls See Table 2-17 


bhbaswa bide rea aw eraneaan See Table 2-17 
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MSR Name and CPUID DisplayFamily_DisplayModel Location 
MSR_RO_PMON_CTR1 

OG: ZER 2 dean tics coed as econ pet tn menend aan tantamese heraeee-eamnsae oneanneenes a uopetan caus See Table 2-17 
MSR_RO_PMON_CTR2 

OGG. eeecti causes er eeeteaouecs st tes agsueeaaas Homie dauindisaponeema sant wetos esis See Table 2-17 
MSR_RO_PMON_CTR3 

06) ZEA ic. caused geet para seiauaw age arid cates iee die eee wewieedN nd HRaken cage bee eaS See Table 2-17 
MSR_RO_PMON_CTR4 

6 CEH rok eeohnk ienbh bee vi isei ecm re Pia cae ean hel aa Pitwar cendavare padieneseaddieabanine See Table 2-17 
MSR_RO_PMON_CTR5 

OG CET oie tctas ncaa cee etaeeaeeatad step pana Aaqeteusna nan oura magn ce aaekaa on cateevides tae mana se See Table 2-17 
MSR_RO_PMON_CTR6 

OG 226. Sees atone sine coneeacns bn end lose ahaa ness aa a etane nomet an meat adn ea erie See Table 2-17 
MSR_RO_PMON_CTR7 

OG CEs 5 cari diajaisssataele tise etero Sieepaninccetoann cinta Séieaca train ie batetv ww 9a, ud ghitaoe diate vlaleelaxsalietyeltinend Gel oeeteneae See Table 2-17 
MSR_RO_PMON_EVNT_SELO 

OG: ZEA ii diciacrtneh Ges cancieo sada veers tetann eran soni ies nes eeeee saben nee can inenasenee See Table 2-17 
MSR_RO_PMON_EVNT_SEL1 

OG ZC ie ciengnwciensaes th hesench onadiae sans w ae cient ansenecr es sore soenGen sateen hens tepate See Table 2-17 
MSR_RO_PMON_EVNT_SEL2 

OG Eis se aet esas ara cue cites ohainsny See nace nia amie cies cease ence ae See Table 2-17 
MSR_RO_PMON_EVNT_SEL3 

OG CE eset enieesvga denne eel aan we bua dtain atthe ccemes PRN enon Font WEEN alNimaHes acgat Cena dlonatneee Hay See Table 2-17 
MSR_RO_PMON_EVNT_SEL4 

GCE starcnsaiaicatea hh yee toe tae ak nea ead Soe Rs gece Cama ds edad aa hedonaee See Table 2-17 
MSR_RO_PMON_EVNT_SEL5 

G2 I a caraananstatat a tcetasn neato ceecoie seaccen accitinrareiacese cheek uss seas gaeease a ranteatleatine nop arcieteunen eaeteesionauetele aisirast-narat ae See Table 2-17 
MSR_RO_PMON_EVNT_SEL6 

OGM a ercecgsue sings sansecad sat eares osecue aad taetneaans saat enue aonptas aie vane mone See Table 2-17 
MSR_RO_PMON_EVNT_SEL7 

GCE icvice sectnissaten te’ tivee cece tieepinacecavate she scirecesceareinimnioass dvi’ pw eGopiined dl divls sekcecd apotmtaguerdinaldterndne arate See Table 2-17 
MSR_RO_PMON_IPERFO_PO 

O6:2EH sc cacoteiciaa ieee aad ie ae aA es ade idee ee See Table 2-17 
MSR_RO_PMON_IPERFO_P1 

OG. ZH: cdeecoaunay at ahes qaeranermcanctanson aon uig ma taimase aera pas uae mamma oemanes aa nemaceales See Table 2-17 
MSR_RO_PMON_IPERFO_P2 

G2 CEM. revcetateusaraten se ateaauetstemetiansueencas yeas tesaaie ieee peemecamemagectias See Table 2-17 
MSR_RO_PMON_IPERFO_P3 

OG CE ccd acanGsanied po teea sees ge aria concede ie edie eee WeEedN ae HERE GARG ga eee Ree See Table 2-17 
MSR_RO_PMON_IPERFO_P4 

OG CER at aie eeu iene tone eT ee ak ee aa a ie ie See Table 2-17 
MSR_RO_PMON_IPERFO_P5 

OG CET tare raarattnanatnnearieciti a iuied ste squat dedi pris senna un pees aahen tai eatetanee ts cuenneeiee See Table 2-17 
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MSR_RO_PMON_IPERFO_P6 


MODEL-SPECIFIC REGISTERS (MSRS) 


Location 


psshusesneae ges 4 then autre Saale See Table 2-17 


Ge Gute Mia vaapatnce ni eeieeaa aaare See Table 2-17 


sh ateaete af ovine doe nie Guna eae ay See Table 2-17 


iid@esdinehisaeauineeediieaades See Table 2-17 


sasuinaeds etna es Gn aen foe Giasdtuacs we ectaataest eas See Table 2-17 


sik oie tates aa Gavi atsi eaoheeain eat See Table 2-17 


Pissaadgeeranesthseoinsseaes aabatiroha dene tetts See Table 2-17 


piwweded hie addvaia deeeeieens See Table 2-17 


shaun eehio fa Mies. bane aati nae nneas ane See Table 2-17 


aemey ture acaaln cease yea aes See Table 2-17 


i cia muacepege fetal oeen i ieimiaerei ana eats See Table 2-17 


hidaahag iia Minden aves odhteaian See Table 2-17 


saegacauattsuneruante alata uate hae eaeGlaanaeeta nk See Table 2-17 


sea arian ba aeda semanas car See Table 2-17 


eesnahcronds ies tataed acne eared aponenes See Table 2-17 


yep ae Heb id Ahad) beanies See Table 2-17 


atid Sustes Sonatas feels aah Aiea a See Table 2-17 


caeaet aia vasuuucinia ae esaa aaa See Table 2-17 


sda ncesteee afstnsbgna send waa ea See Table 2-17 


piddbvasiiahiausadineeed aaaadan See Table 2-17 


sinuses Sleserved ann aon doe asiahaearae ached aa See Table 2-17 
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MSR_R1_PMON_EVNT_SEL14 

OG PER icc cvatitatceah phedaeaciebeds miavartet eidcat aad cde de bere aoe niad adeeb hee ea ababedadesas See Table 2-17 
MSR_R1_PMON_EVNT_SEL15 

OG: 2ER Ms sisadacew evades dsbieiecetuis iectetanas eadveeeee golds dectedt binate een aaereeees ois See Table 2-17 
MSR_R1_PMON_EVNT_SEL8 

OG: 2EH es hntndedeab ites aaah hnarenlabiese tab dad aeea wena atwad Aaaerneea wade bbe bebe See Table 2-17 
MSR_R1_PMON_EVNT_SEL9 

OG. ERs eatin i a iahe ince cccanw ved ieddag ue senda iil eeeasinesanan tees aeieleseagahere stuns See Table 2-17 
MSR_R1_PMON_IPERF1_P10 

OG EH ie tenastecewiaien nctoniga tied i latte PA geese teen heeds Oat ded iebaan waleeiaawennareeate See Table 2-17 
MSR_R1_PMON_IPERF1_P11 

0622 EH id: sacectesioiontSereiet backend dab ual ag paaed eioed acids iotaeanee diene tasendaone tins See Table 2-17 
MSR_R1_PMON_IPERF1_P12 

OG 2G scr steiieltcancteitia tua diated tGdywacteid gs oP Reece saanise nite ww Salen cada dine Beltiactaeae ee eae eeos See Table 2-17 
MSR_R1_PMON_IPERF1_P13 

OG -ZER es tileiieetauiieetedicerticduieheeiteaat chide Hii eiad aetitid aan had sntenee cao ueeeiags See Table 2-17 
MSR_R1_PMON_IPERF1_P14 

OG AGH: seaside nea i2 dalene’s oF ate bones a Oehay Rade andwae dees ate heen ges Hanon Sama Meese See Table 2-17 
MSR_R1_PMON_IPERF1_P15 

OG: ZEb ss: ov ecaskscw tess isibistetedeteeene hax saemeea sae ooneis danineehia. he aeaameee resis See Table 2-17 
MSR_R1_PMON_IPERF1_P8 

OG: AEH scoured apennde Meier wie ew anemia eo enee cade maa new etaienda weak eee poten eet’ See Table 2-17 
MSR_R1_PMON_IPERF1_P9 

O62 GHic i guapsecean hive? ea eae ne PL ee et ea ee be dated ite eee eink See Table 2-17 
MSR_R1_PMON_QLX_P4 

OG ER cat tharitcs nian stern ane Mamet e dvhass pace sa acaarech ata clad eam wie ney ma anitetes Wee See Table 2-17 
MSR_R1_PMON_QLX_P5 

OG ZER so .cictangtastinonsanieies bathed cneuuadsadaddndesarinaibeniadatd apie asiaceierdnas See Table 2-17 
MSR_R1_PMON_QLX_P6 

OG PGE cass iersinsscncette Hoe nceetenGeaden edu eieaceceeae MoE nad eniiau dew ese eal Weng ada hye eaeE See Table 2-17 
MSR_R1_PMON_QLX_P7 

OG .2EF:. :vovaiAracniwin sai tieka id dud ete cided ekea rhhr saree Ne wean Mwideieceueeatiaee See Table 2-17 
MSR_RAPL_POWER_UNIT 

06_37H, O06_4AH, O6_5AH, O6_5DH.......... cece cece teeter eet ene eee e eee See Table 2-8 

OG ADS: si.55.s8cibeitr ed santemenie tne Medd ae hyd dad sahaaben aiken as oitdagh gouges wlannaetiawens See Table 2-10 

O06 5CH) 06 7A easncicevnrgaiicue arcs dinates aed Ga eraes butane peends ah Ga unidenthauwewe baw on See Table 2-12 

06_2AH, 06_2DH, 06_3AH, 06_3CH, 06_3€H, 06_3FH, 06_45H, O6_46H..................0008. See Table 2-20 

OG BFE: 22n,cecomiieeat acer sada by dee ndaeae ead dad eee aitina dw ad aad eaneeReaeaw he meee See Table 2-32 

OG 56H 06 “SEH ea sctisieeadedisd dna meehedag ieambamaiide sd benaaae Aaineey deatamadnaenenees See Table 2-36 

OBS 7 His seguir ue giehicad deb bhet ae ish de onal odide Wisk naed a einie nes waned eee A Raat betes See Table 2-48 
MSR_RAT_ESCRO 

OPA aihctivtatasnintss cad blak ya dae baandese bat oiad ad sac adeeeawes ad wdnaedwina daaeaieeest dads See Table 2-50 
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MSR_RAT_ESCR1 


MSR_RING_PERF_LIMIT_REASONS 


O6_3CH, 06_45H, 06_46H.... eee ee 


MSR_SO_PMON_BOX_CTRL 


MSR_S1_PMON_BOX_CTRL 


MODEL-SPECIFIC REGISTERS (MSRS) 


Location 


wise atesntaeiak woes areas Aaraeaemee e See Table 2-50 


aesaawtiteyMumagaccne ice mh ee ee eae sees See Table 2-30 


bia eel Gea afd viet d Poorer Guna ea acaaR Ee ah See Table 2-17 
Ce Tt rere See Table 2-33 


eae Gi dune acetate anid cea ee See Table 2-33 


d siauciagav esas esos sateen aiainin seat atecaoe Meets See Table 2-17 


hiddau ea tiatwadenaiiie nditeanel as See Table 2-17 


sandiaen gvenetaate diane dea ari Guar Sea@aate eae See Table 2-17 
kid bacoa neni oa did maw ameneauneann See Table 2-33 


hae Bona Mes pee maine nanan: See Table 2-17 
ahead ada nasa care eaten ee apreniencs ets See Table 2-33 


ihbagune div aoa rea eaten See Table 2-17 
2 Bie euseveis afecaueas ase aitouintneeees avis areas See Table 2-33 


ddan da iniin denatedawdteaatd an See Table 2-17 
Aaeatn dia vacua dia eeme eG ages See Table 2-33 


isi ugar oss aj etuseted Toenia inne eae ae See Table 2-17 
spate Dat aan’ hae nea Shae ae eae See Table 2-33 


sgivinedsce chats aieedsinc anounced anon Tets See Table 2-17 
dauneaad ane apnea sana adsiee ech ainstaans See Table 2-33 


idainer natin pas Gaiatisin canine eat See Table 2-17 
Lid Sela heathen ete RAMA aaa See Table 2-33 


ea eG tia paapat teasers ale See Table 2-17 
iid kane Geeta ean gwae ameeate ns See Table 2-33 


Sshg acne hae ee a eae nea See Table 2-17 


SraaGunsu ora Cauner ideas eae ae See Table 2-17 
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OGG: < tesiccnacansaiee ee segaan eat hineds one sue aa nes wig nd on god sen tease Senet esa cane setae See Table 2-17 

OG SG etariieiia tat enedacedieememmnnaina coon anaes aatamasa la okaunesensay aa eneioariea net aawanee See Table 2-33 
MSR_S1_PMON_BOX_FILTER 

OG SG ie ine cace as cu tence ev eeeteaouecst st ete agsueeacas Nointedauincisamoneema sant wetos css See Table 2-33 
MSR_S1_PMON_BOX_OVF_CTRL 

06) CEM ieee amhins seek patevaseinanaw age arid cates viet eGo weiss ad Hnaker cane bee ee eaG See Table 2-17 
MSR_S1_PMON_BOX_STATUS 

OG CE ao ois eae hoes tne csgn dpe edie neal es nba cenaavanseaiieeesatdieea ee See Table 2-17 
MSR_S1_PMON_CTRO 

OG SE, cia Sete ncaiten sane nemo aca eta siug eran odode nnn usnmanmcei anaes sania ae eclenacesscueapmeiae See Table 2-17 

OG SG ee rca stehey arte tee wey steer een tac ote cata s paths ane teeas den menmanen aime ga eecte nent See Table 2-33 
MSR_S1_PMON_CTR1 

O62 CEM ncavwinaaiatihed teed due taticnme tee Can adie aed Aha eevee eeaat ans a dade eat abddreane See Table 2-17 

Ea I ET aa again a aacevtne dete siecle nseed tn fot elere-ttbeapepettaangasr hans aon eiouane teeth diclaledioe dhestjeieiesmretin eesti on eae See Table 2-33 
MSR_S1_PMON_CTR2 

06 2CEA Ss eeieians oneinGe ae icenaed denies ia Rihehad kde awa onal Da cided dda aieede See Table 2-17 

OG FG z Sa picietpae nine eooeee cas ak baee eet ieee teed aa paleo hne aompianon aan einee onan See Table 2-33 
MSR_S1_PMON_CTR3 

GEE ccs siterip scrtbuste tive vcpee osiopvnncaed dia elute bekrwcaiepare ni iarads Guia lee dG cniied be ardivls sebreld teatniggnerd elelbe eae ae See Table 2-17 

OG 23 Gllis eerste coe at esaueca teres otasay gaa agas Sura ta sasieas ines eaten saeae gece cas See Table 2-33 
MSR_S1_PMON_EVNT_SELO 

OG: CE ied etecas awd pune eee edu onea cerns Pinienie Joa wawion ede alivicaien acai eegudionm nee rats See Table 2-17 

OG SFE zeracauary ani-negane danenenenaenacsiniaweias nana sa stk ue etemane na coaumenesa tape maaan See Table 2-33 
MSR_S1_PMON_EVNT_SEL1 

OQGu2Et ts sr oekaasassanceec se areaouetste ae tics agssee ican tis tecasedire sonar aceamoeregetias See Table 2-17 

OG SG fiat abevasteniaansactammaaannemene aint as sauna eeeuteaenaaaehamemeelbards an ceangaa nue See Table 2-33 
MSR_S1_PMON_EVNT_SEL2 

OG2ZEM ssi ecanangeussineseansecad eat eates se umiaday uae neaanns etal en rane ompeaee bee RoR eae See Table 2-17 

OG SER sc bieh eae bb os Biwi caine Fae Guede Oana Renee a bade Fee a nd ion See Table 2-33 
MSR_S1_PMON_EVNT_SEL3 

OG ZG. ha tetanvattnn ase ncacsagun nice ated cee e loait sas iene ag aura meee aee ase eolaneatia dene auntie See Table 2-17 

OGcSF iS tesiiinionaiin beeebidd el baed le biden diaeieadbbhinn weet uns eadakee ee teneenenadibenaenae See Table 2-33 
MSR_S1_PMON_MASK 

G3 ZEH caacuewaeatanes aaeranermaachanson aon lig ma taimase nacre pas uae sammie oeanes ata nemacealee See Table 2-17 
MSR_S1_PMON_MATCH 

OGM 2s irs mets ew caeaten se a teeeuntstemetinansue ence as tesaae eee epeemesamemagectias See Table 2-17 
MSR_S2_PMON_BOX_CTL 

OG BF cicccudwhsg anit pe tera sown aeswal ge aria cemeda yee eee ems ae Hnakes Ganon ga eee Ren ENS See Table 2-33 
MSR_S2_PMON_BOX_FILTER 

Osis] iar ee ee ee ee ne ee eee eet ere eee eee ee ee eter rer See Table 2-33 
MSR_S2_PMON_CTRO 

OG DGG a Ge reiaeccotsas cna eareniti a uiaed ste sqaae denice prism an pede ater tere eatetanes ts cue nnueiae See Table 2-33 
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MSR_S2_PMON_CTR1 


MSR_SGXOWNEREPOCHO 


O6_SCHOG 7A esi eit dei sietevs ediediaeiee duis eae cegee newb es 


MODEL-SPECIFIC REGISTERS (MSRS) 


Location 


psshusesneae ges 4 then autre Saale See Table 2-33 


Ge Gute Mia vaapatnce ni eeieeaa aaare See Table 2-33 


sh ateaete af ovine doe nie Guna eae ay See Table 2-33 


iid@esdinehisaeauineeediieaades See Table 2-33 


sasuinaeds etna es Gn aen foe Giasdtuacs we ectaataest eas See Table 2-33 


sik oie tates aa Gavi atsi eaoheeain eat See Table 2-33 


Pissaadgeeranesthseoinsseaes aabatiroha dene tetts See Table 2-33 


piwweded hie addvaia deeeeieens See Table 2-33 


shaun eehio fa Mies. bane aati nae nneas ane See Table 2-33 


aemey ture acaaln cease yea aes See Table 2-33 


i cia muacepege fetal oeen i ieimiaerei ana eats See Table 2-33 


hidaahag iia Minden aves odhteaian See Table 2-33 


saegacauattsuneruante alata uate hae eaeGlaanaeeta nk See Table 2-33 


sea arian ba aeda semanas car See Table 2-33 


eesnahcronds ies tataed acne eared aponenes See Table 2-33 


yep ae Heb id Ahad) beanies See Table 2-33 


iid duse boone spent s Aiea a See Table 2-33 


oe atu agtna cae daaeieame een See Table 2-50 


adie weevtapeeruueimuina aewaarereaue aida estas See Table 2-50 


fala aud edgvawatandeguad daweeauaen See Table 2-12 


06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7EH, 06_8CH, 06_8DH, See Table 2-39 


OG GAR, OG OCs ties ssc wisscrncaiteereanindis wine nateleda pina canes 
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MSR_SGXOWNEREPOCH1 

OG: SCH OG 7ALM ce cacleteccaticnt-daateatarbacs aie scab d axe aaa tana haee a eee dahon nersenata has Spheres dolaioesaeeearaees See Table 2-12 

06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, O6_66H, 06_7DH, 06_7EH, O6_8CH, O6_8DH, See Table 2-39 

OG GAG OGUG GH jx acter staariaatiamcrannegncsnantl ae terns trad eaeite Marae idaaita teas ae haryadinna sweet 
MSR_SMI_COUNT 

06_37H, 06_4AH, 06_4DH, O6_5AH, O6_5DH, 06_5CH, O6_7AH......... cece eee ee cece eee e eens See Table 2-6 

06_1-AH,; 06.1.EH, 06_1FH, 06: 2EH osc iicicets nica Grandantiedcia a nadtedian sates aan doeiiere Aateeeiece clan See Table 2-15 

06: 2AH 06 2D i csi daciy atid tid Planes Hed dawns aol bie hears Mi betad at bie Madore al eas See Table 2-20 

G25 ZF erat asa tetns au twaceec sane tan piita in cia tots a eeaeen Sune to aesines aa hacer ameenaees o8 See Table 2-48 
MSR_SMM_BLOCKED 

06. 5CH;.06:7AE 4 cscsicitaicircmivunemicstad tances ainiiane ewe tNceea end tee eeenehwrnentaieedn sss See Table 2-12 

06_3CH;06:45H; 0646 eisai cad Siatedinnedndeand comnsnmebaadtans aaa aiienda-aieeae ga nace See Table 2-30 
MSR_SMM_DELAYED 

06._5CH/06- 7AM saststistccceiiataav divested deen axa uen Miacnareenad uate ohias coadendis Meee oe See Table 2-12 

06_3CH, 06_45H, O6_4GH occ cece nen n nen e rere eee e seen en Een eS See Table 2-30 
MSR_SMM_FEATURE_CONTROL 

06.5CH;06-7AR sc sc0csscccatisad piaddnes toaNedecba pada bhi caeinladarsdaaded oi at hoadantiseiaddes See Table 2-12 

06._3CH; 06245H;. 06464 iwicscanceeied beaten de naens det aiaesadameacesad ddessaewdded dee nwens See Table 2-30 
MSR_SMM_MCA_CAP 

06:-5GH, 06-7 Allstate eran ctaniteansiengaan ciaceem canna icid inte e tina maaeectee i mneenanaeen : See Table 2-12 

06_3CH; 06_45H; 062464 sisccsac ictus adidarinaeetcaa ds hiteiinda eines anda wea ee eae ees See Table 2-30 

OG: SEA es dinvesnariad athe nebes saat toaainds Sea seuarahees noes tanto ieee anied coakuuarsaaannee tats See Table 2-32 

OG SGT OG SE sis cescetescn aie er cage digas toutes orafuaandeacartvey Shera seeaoa a Eoachcacarniapaemsny (adhe BbanértnadBlccareeacara aeeanee ata See Table 2-36 

OG LS Ai sed thi cuats Jaa Pareeed Wai tn hel oeacctet hansen Howatlen awk om She daa Mia beldematreks See Table 2-48 
MSR_SMRR_PHYSBASE 

06. OFH; OG 21 7Av isis Maxcheviieit hiverciiiins teddiadwin ad beatehe ar awe eh raed See Table 2-3 
MSR_SMRR_PHYSMASK 

OGUOFE OG: 17 Aicsecassicain dit wi ate Sea ve tue sae ae Meet neSaR naeanie eae uate aG Sane neem: See Table 2-3 
MSR_SSU_ESCRO 

ORs titensea ee chdestatinns odeectewes ibe soenads (wena eat ad bb eotatins at ae ieeiwae ee soesaawals See Table 2-50 
MSR_TBPU_ESCRO 

ORL ii csccedctt sande ae dewoaea hv aadae ba oman ehdadanndy eae ebiiud bade anes Red See Table 2-50 
MSR_TBPU_ESCR1 

OFA scceatiiadane ersten eede he araneete wn ateamiewnie teen ltd autanuieerentanaadatircaas See Table 2-50 
MSR_TC_ESCRO 

Aseria sd aescnaenniee gern ane ctaetacie ea ahanaen seated, hasan tee. ais ee bene eye doah anieme Mas acsneen kas See Table 2-50 
MSR_TC_ESCR1 

OFWs nescesiaatited otitens sini oideoed domesiidaaaimneneittats bieeeidce nes hciauay Wlenaae See Table 2-50 
MSR_TC_PRECISE_EVENT 

OR eiescearneied nates Ranlead Honda ead an nee am bina ade wre daledond Gviecadan HON oes hernia Sa eR neve eS See Table 2-50 
MSR_TEMPERATURE_TARGET 

06_37H, 06_4AH, 06_4DH, O6_5AH, O6_5DH, 06_5CH, O6_7AH......... cece cece cece eee e eens See Table 2-6 
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06_1AH;06_1€H;06_1FH,06-26H sce cccdiesatigtisaassseg bimenieneeiaaeiaareaaxeanrsadeiea See Table 2-15 
06=2AH06-2DH tiss4 mc cddacediaeenasantesagedeeea aheiaaaetie Mendis dae eedad dae gaaasbateaaded See Table 2-20 
OG: Ey ees deste al ehecievias he: sieacera Ghd Sinharscvnte nels eck she deol b ackeelpen bawlnasdaseeatndl adennaatdatta eatharia Toke wks See Table 2-26 
06 56H, 06° 4R Aine: iis cennes speebeee wen ai use chaeeeweaiidadecdss5e te Gee nenueeRemanndas See Table 2-36 
O6_ SAM i ieicg ed dated ibiaied end nea eieahdl ae ie aiwotenn ec taianerebateasedegiee) orate See Table 2-48 

MSR_THERM2_CTL 
06: OFM OBL 174 is iic1i boas cuaaenn pedead noes oniaso atadg ques sand be ardanadaaniaadaawnaneds See Table 2-3 
06_1CH, 06_26H, 06_27H, 06_35H, 06_36H....... 0. eect ened See Table 2-4 
OFA iiras ae ecemienalias dev nad ogee devi eeitaa de decane dhbestiaet ad aeanbed sds weretuaatea nee See Table 2-50 
OG QE Mek s.:2acsincrchee tehenvettiitn Guenpteag@atne dc haddaae Peony sed baadaditaw rd dela Meaaed Talopestnds See Table 2-53 
O62 OOM i icdsePrcinabewnn tdci wtd fin Gad ies ceed nin theres Fade eed taewiawwd beater alee aoe See Table 2-54 

MSR_THREAD_ID_INFO 
OG 23 Fhleise adhe tite doe oa wa bhai? eee hee sean ea ae eae ree ema Mae tenes See Table 2-32 

MSR_TRACE_HUB_STH_ACPIBAR_BASE 
068EH;06.9EH cs cr cicsccaseseersventasraraaraanaaonoarovennta sy eenpbanaaeeeabaeanaaanaaaaees See Table 2-41 

MSR_TURBO_ACTIVATION_RATIO 
06-5CH; 067A sscasac sancchiaustiseltpicaigeehdieeniied bspies saanedoarsenndd naneskoddoned eke See Table 2-12 
O6 SAM sisicavielnes ceatiatae sitetied nae visas ad nigeateh eb okaade Laser tebe hes detean es teen See Table 2-25 
06-3CH;-06..45H, 06-464 33ccatiy ina Vere ed Vans ea nsaaeahenee teria pended eeaadauneedioe ey eat See Table 2-29 
OBL SZ: 2lnceetveuics sin cenuiies eet ves secaiongenei anche waa temearenoed OSieis generate amuse See Table 2-48 

MSR_TURBO_GROUP_CORECNT 
06: 5CH/ 06-7 AM wii scene stanenorGenamnntiethines nceebadarh we Pieni ied eettadens aaereoete See Table 2-12 

MSR_TURBO_POWER_CURRENT_LIMIT 
06_1:AH;'06_1E€H; 06_1FH, OB ZEH wise gap ren sane deeneedadnetes dau danig et de Piaieeialags See Table 2-15 

MSR_TURBO_RATIO_LIMIT 
06_37H, 06_4AH, 06_4DH, 06_5AH, O6_5DH, 06_5CH, O6_7AH......... 0.0 cece cece eee See Table 2-6 
OB 4D Aesiracicdedsconcuiid bitte Beau haath ndaewad hee Aiea Pemasihe ba Wey peed i ber eencen een See Table 2-10 
06:-5CH;06--7AR ss ocsactactshiaeeieondgieninesanterein ebilderas seaeedenmidesegeancia teases see See Table 2-12 
06_1AH, 06_1€H, O6_1FH, O6_2EH, 06_25H, O6_2CH..... eect etn eens See Table 2-15 
06_1AH, 06_1€H, 06_1FH, 06_25H, O6_2CH..... eect et eee ene tenes See Table 2-16 
OG. ZEM iat sshtasnidde totoarledwhone aide saGatandd tallies tosses wstenadae tds ahead Madead telopeecnbes See Table 2-17 
06::25H; 06::2CH .iccdejailiwheibidwehieedewhd ire midiiiee ibid abaniand bade oeaeaben deeds See Table 2-18 
OB CFA acai sates dieieeks ceddchioeraniedet saidialde Santee anced eed ncin ie whinanes dleeeesd See Table 2-19 
06 ZAH}OG: 45H estes oon casdtidaa Pea mahMtadiame tears anradetadaadtanh aiada pacts adanad See Table 2-21 
OB 2D Ai sniiseincauicnarne aif tists Hineic ial gi: bele ntta ana ails de wiGadelds Hehe dae aeons See Table 2-23 
06. SEM iis cece tise weindasweaeeantrs ce evene eves tases aeeds sate aeetd geuriaaei aes eoenweasans See Table 2-26 and 

Table 2-27 
06: :3CH,06.-45H, 06-46H os .scssccticaccs iy iporsetianaeeaearieebibiteeede apageniianedewwedis See Table 2-30 
OG. SFE os sanicanks tigated eben aetalsanaa at euiee heed Miidadsaniecdner tebh tee dagen aacneae ated See Table 2-32 
OBS Dini ite letitieas gdvlniceahaeeeeiudcouvnanddilia hed Melia walv abl Meanie haadadilenceimeeebes See Table 2-35 
06-56H, 06" 4FH ico is catia tani dneddeeneeetddd baste nihcodsdaidinasd ened weed a acebdntiedls doeetue es See Table 2-36 
O6 55H cietcddh ia hee cial weed ai ednteiad annie Matouiateearohaw onetime A ied ences See Table 2-46 


Vol.4 2-463 


MODEL-SPECIFIC REGISTERS (MSRS) 


MSR Name and CPUID DisplayFamily_DisplayModel 


06_56H, 06_4FH 
MSR_TURBO_RATIO_LIMIT2 


MSR_U_PMON_UCLK_FIXED_CTR 
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Location 
See Table 2-48 


See Table 2-26 and 
Table 2-27 


See Table 2-32 
See Table 2-36 
See Table 2-32 


See Table 2-37 
See Table 2-38 


See Table 2-46 


See Table 2-28 
See Table 2-33 


See Table 2-17 


See Table 2-24 
See Table 2-33 


See Table 2-24 
See Table 2-33 


See Table 2-17 


See Table 2-24 
See Table 2-33 


See Table 2-24 
See Table 2-33 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-24 
See Table 2-33 


MSR Name and CPUID DisplayFamily_DisplayModel 


06_3CH, O6_45H, O6_46H.... cece 
06 46H) 06256 oiicectcsp ait pindsteescrgunnies teed dabawerds 


MSR_UNC_ARB_PERFCTR1 


06_3CH,06_45H, 06_46F icici aceten tine ene caaee 
OG: FER) OG. EM is siss'ssNeauseactoes carne te eewaced gipdie ba haueee ses 


MSR_UNC_ARB_PERFEVTSELO 


O6_3CH, O6_45H, O6_46H..... eee 
O6:46EH) OG SES vecieaiccnd sips beta detioniadnie nedaueet ne 


MSR_UNC_ARB_PERFEVTSEL1 


06_3CH,06_45H, 06464 is iccceitmuces senna da cmae estas 
O62 4 EH OG SSE: ais scsetisen suas sivieeasnte apart aun Sesnaiaraeesegin gon Dipuataiacerniase 


MSR_UNC_CBO_O_PERFCTRO 


06_3CH, 06_45H, 06464 wae cecs ccs siaese cts ecev sd eeae seen 
O06_4€H 06-56 oescecttana sp endttide Rengedees ap tedious Bere 


MSR_UNC_CBO_O_PERFCTR1 


06_3CH,06_45H,06_46F .s.0.ciwccaes scien need oben cade 
OG: FEA OG SE i. sisi s ceva hieedtniieacheicon wponitiaceteily du aantiiracesd ots 


MSR_UNC_CBO_O_PERFCTR2 


06_3CH, 06_45H, 06_46H 


OG AGTH} OG Slat ni census Setscsvaterarnsenn evn seg veachsgiusie tapibintacertrens 


MSR_UNC_CBO_O_PERFEVTSEL1 


06_3CH, O6_45H, O6_46H..... eee 
06-46H06 56H «wc psecicae ceeiredetewntiuiias teed dahawends 
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Location 


ha ine faunal saey eae nG ea na ween eras See Table 2-24 
s axgeb es ase eedtaynia are eae ene anata See Table 2-33 


one Gide Gece Salm ae Satta oe eee ee See Table 2-50 


Sritice aod taas ano mentee See Table 2-50 


Hwan dAeaauatwd Rawmbaeiawetec ue See Table 2-22 
SS eacee Rage nee Teta eeies a See Table 2-30 
svaneegustaldesitpaga sins atestetuayiia dette Ate eid See Table 2-40 


dane sid da Geka aenres fae ohana See Table 2-22 
ee ea ere ee See Table 2-30 
dod aiackiariva ew halee stern te amar are nee ne al See Table 2-40 


Hieeoewiied ddaheed aa vemermamemons See Table 2-22 
C EMIS PAGU Gea Deena ee See Table 2-30 
Spnieracipea aided apiateciantaernGeeau sien eiee anaes See Table 2-40 


iiniataha craters ea eh ew mera sae See Table 2-22 


isnt Sacral aw eueean bah asa eS See Table 2-30 


soceeata avaascias snbesseo ae cuia soap eer saree See Table 2-40 


Unbiomawie ceunntad da adedieiondan aa See Table 2-22 


S ahatanena gaat pasate es ananen See Table 2-30 


spreads dee arte w een awn aiaie te Raed See Table 2-40 


Sinise ens a ena ee atad tase ane ae See Table 2-22 


dae wa swans hadveheee edad awed See Table 2-30 


sussiaeey aan earoeateed Gente anaiiore eee See Table 2-40 


itn § deitend dawg ee he oRe@neaan See Table 2-22 


Sinks dinean aden nanan senate See Table 2-22 


Houeeadacaanaee ines nemeniear cole See Table 2-22 


See Table 2-30 


st Stata caeate gate ane ave nua seansiea agar ies See Table 2-40 


Uheeeatadcauadin de sohadiaaniec ue See Table 2-22 
s Seance Dasae Meme aairele reese See Table 2-30 
duaseaeatatdh ateuaea, tia acne aunetatenee Aafe ees See Table 2-40 
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MSR_UNC_CBO_O_PERFEVTSEL2 


06_3CH;.06:45H; O6_AGE eed ccisic taser setete ncenetendea dssdaes oe Tevadederseb deaees SaateN be 
06: 4EF; 06: SEF iiss cenginiewinne ena ggodvns stud smnaep aw endian ser ey eaierondaciey ad eadle aan semmbereide 
MSR_UNC_CBO_1_PERFCTR1 


06_3CH;06_-45H;06--46F «css ci edad ibanaees aun ddes dwowseawa diamond wapdladamoranie eae aint 
OG AF OG 5 Ee esc sed cai sce pc aevie arape gcse act acne pleatee ata Riarey prongs loners Marmowtad are am daeetane 
MSR_UNC_CBO_1_PERFCTR2 


06_3CH,06_45H;064GH toc isciit ccc tthaates abies ayieawndhedelenen ee atenmatiuiees ee oa mehs 
OG 4 ER; O65 GH ice siesdhun sre senrtrie halve races aiid etrencctn lade oie eos Manisa aan avea neon ee Auten. 
MSR_UNC_CBO_1_PERFEVTSEL1 


06_3CH;-06:-45H; 06_4GF os dccieiis gies saceee tens ceceteadvomans soe dk vn deiee Seb aN ea tes ohe we 
06. 46H; O62 56H titties punccs ee nenr isos cick sgut ees ag ete nears oe acing howard i dasdaaleaaaepete 
MSR_UNC_CBO_1_PERFEVTSEL2 


O6-3CH, OG ASH; OG 24 GH sie sss sib eecee sividin a Sin tug bstienneed wblarelare Pep utbigte wr eigle a Sun tig g bualwtaberareleleleanertes 
O6_4ER,-06:-5EH vic cneiedtnn ces to titaneredsawk eet bd doaed casey dese bensessaeay pecenios a8 
MSR_UNC_CBO_2_PERFCTR1 


0623CH; 06-45H, OG AGEL cc issciinee sativa acenaindcicde aw enerne desing oeisies Ramet tung aetna gene es 
O64 ER O625EH mised ncciet idee ineread anda} oe ebid Seley pOVeA Reed dbo kaa dd sand Serdar 
MSR_UNC_CBO_2_PERFCTR2 
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Location 


See Table 2-22 


See Table 2-22 


See Table 2-22 


See Table 2-22 


See Table 2-30 


See Table 2-40 


See Table 2-22 


See Table 2-30 


See Table 2-40 


See Table 2-22 


See Table 2-22 


See Table 2-22 


See Table 2-30 


See Table 2-40 


See Table 2-22 


See Table 2-30 


See Table 2-40 


See Table 2-22 


See Table 2-22 


See Table 2-22 


See Table 2-22 


See Table 2-30 


See Table 2-40 


See Table 2-22 


See Table 2-30 


See Table 2-40 


See Table 2-22 
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MSR_UNC_CBO_2_PERFCTR3 

OG CAM oiatanatnesacet ore oomnade mica cena a urasa ce rhe s sarte ous sag 1s eniaeatasatmenes fa See Table 2-22 
MSR_UNC_CBO_2_PERFEVTSELO 

OG CAMs eas soporte sole toceetieen nl setae eas wed eee NOs es eo eae ements ame See Table 2-22 

06_3CH,06-45H, 06 AGH saciid didierisaeneeia Ree naiaanniaa HP adeeadaaaineee nante sammie See Table 2-30 

06_4EH, 06 SEA ue sd cantsnindeanacde vated nena nap ried beat dadcedignas eeeke MuneawheRee & See Table 2-40 
MSR_UNC_CBO_2_PERFEVTSEL1 

062-2AH wise vahched fe vekecamitis aannee ds getdenanads enboide de eek ineieaddd aeadee ee ea iaatenees cad See Table 2-22 

O6_3CH, 06_45H, O6_46H..... 0. ee cece ene eden een nett nen See Table 2-30 

O6°4EH 067 SEM. cscscteneantanedatnni regains tiad ceteas et aatueerauielahmedaradeeseaete See Table 2-40 
MSR_UNC_CBO_2_PERFEVTSEL2 

OG CAH bs cerscttiacngs anise te hosianaes cama gant aedenehiots dateide of eaataunees Ghartermnnesd See Table 2-22 
MSR_UNC_CBO_2_PERFEVTSEL3 

GAA sess hiatasa rive eezestetatccesctvcnceed adie egngow bea a bl anoes ete bin Gis Cpe acaoe nade adagnbonuaind anton ln eboebonsenapeeteene esha See Table 2-22 
MSR_UNC_CBO_2_UNIT_STATUS 

06: CAM icy cida bene rot tea had hah ARG ene nn sane bead adadia dees eherens See Table 2-22 
MSR_UNC_CBO_3_PERFCTRO 

Gc: CAL aicts an nanesar onde nose aminaane ers buaaa cause tounge daben acu es pean aian tae ansaaecnes nt See Table 2-22 

06_3CH,06_45H,;. 06 46H idpaev ce auc esavidnes sy bined baegtied aay Saedmbnud neve cuye bende eetes See Table 2-30 

OG: 46H 062 5E asd cieersatadestetenamad eonentinus gael Seiaaas tee teec aan Opsaeas caaieleos See Table 2-40 
MSR_UNC_CBO_3_PERFCTR1 

O62 ZAM iiss cint pn scree sienieaten duit toate tna auevat waved pak peed owas aoa dn scare eect ees See Table 2-22 

06-3GH, 06-454; O64 GU isi ictis.tis paces cebnionacicsne tn qniacaua wie ssaltla’ antangsnwieeniarteadad a aanesieadnn ames See Table 2-30 

06: 4EH} 06 SEH wescvy cred choesde Pdi dds deh etan ec ah Mecha eee watbanedd even idew See Table 2-40 
MSR_UNC_CBO_3_PERFCTR2 

OG CAL asks tinacacenrseateareserciceest ass poumsettiatsae aaa aos avin ae wee cneunee settee on Astana @ alate nage a ale aieeesece a See Table 2-22 
MSR_UNC_CBO_3_PERFCTR3 

06: CAH bs iatss4 tances sane meecthaksinags dieters and stnbnnera deny edanad scotsandet canned See Table 2-22 
MSR_UNC_CBO_3_PERFEVTSELO 

OG CA hasan ain cindy sahtbugevenseed dicial eagle urea Westie aesibale edu achentecn iG nb waadaande dive Wachee tcdpetotigecardiale See Table 2-22 

06-3GH,06.45H, 06246 iishiinniacsguagesmgacahwas on iced reigned aaa gn agisaidatueds canedeakaames See Table 2-30 

06: 4EH 06. 5EH sits ii ois dun biiadias phates pad Webbewe Gogh beeedenianin betas anh eeereben See Table 2-40 
MSR_UNC_CBO_3_PERFEVTSEL1 

Gc ZA secainiaentsace souce: peers macnn cess hea dense bene arto N55 tee iamaana aaa See Table 2-22 

O6_3CH, 06_45H, O6_46H........ ec e ec enen eee nnne enn eden nnn ees See Table 2-30 

06 4EH 065 EA cok Sik osanaind as dienacenatadiesvmichnes boot ab iam os Reape tate ne ceasneas Ca Renee See Table 2-40 
MSR_UNC_CBO_3_PERFEVTSEL2 

6 ZA itty shies nov dics Gehineeen gent tear ens aul eeu dave gaat vee aaa aden din Makes aecpeieeenslen See Table 2-22 
MSR_UNC_CBO_3_PERFEVTSEL3 

O62CAB way caehed caus eine eu Socen dwn dealing ieee anaes tine eee a iawn A dee dyn GG gaan ees See Table 2-22 
MSR_UNC_CBO_3_UNIT_STATUS 

OG CAN arsesacas an acetere acactsnestestscte tc pated.estnt actsid goa barn Rca eetese ava ented a Guaee hoes seve da dn Gane eeeseeeto eaten See Table 2-22 
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MSR_UNC_CBO_4_PERFCTRO 

OG ZAM a2 acl aictecatranetelt orci acrseetr see aes arate poe Hendber Pete GAIN Bowne uals cas ara nada ace See Table 2-22 
MSR_UNC_CBO_4_PERFCTR1 

OG! ZAH jcaveesieateaaanc ses sabe hascasaaeaan ie sau teenies eaetiannia i teiadses saat eh aeeec oer See Table 2-22 
MSR_UNC_CBO_4_PERFCTR2 

OGS2AF b5 craccwatengesen adie axes aac es Gdn be perc ee iebyemet guid Gaus Mana eee ery Rem baer ease See Table 2-22 
MSR_UNC_CBO_4_PERFCTR3 

06 CAM avis it ineavids o6cs sien tine chi ane vena bhid De Bae eae ceca een Feewgined des canmnheedeaRat See Table 2-22 
MSR_UNC_CBO_4_PERFEVTSELO 

ODPL ees seca etctevncpetcg cn chee. geavecn ace sabes asseasal eaten acpcaesveee Rfobe foe eonsa Th Gest im se eestpaTateac esniane ena eecreoncece hee See Table 2-22 
MSR_UNC_CBO_4_PERFEVTSEL1 

OG22ALatccostessseethon ha tetoeermianticcianneaar aerate bes onedent Aeletacns aeamaratneeeea en See Table 2-22 
MSR_UNC_CBO_4_PERFEVTSEL2 

GA iacazccentstts costs esa ditne tien sebealatacaeasasel ncn in hw fly aces. wg eV egutbvernse-qomiahine channel hax acho Buasblsps ele bveceeboececehecs See Table 2-22 
MSR_UNC_CBO_4_PERFEVTSEL3 

Obs Anis caiwioinade add see aes erode ws We aabneieeeeeshekeeds dali eae IAA pola conmueas ame See Table 2-22 
MSR_UNC_CBO_4_UNIT_STATUS 

OG ZAG ssa caccasuaies coeniaicine Sonatas aaah a steht son testa oe ca Micaiaawor ante oaa enna apseaneeete See Table 2-22 
MSR_UNC_CBO_CONFIG 

GCA icgecateisetesaauncieeese teenie basa-Ginaeee one ors catileciann sup eeda es aaaenaeeeetey See Table 2-22 

06_3CH,-06_45H, 0646H vasishcccise abled ptueres tae ieasesdhacaeasan oeirmseniea geben See Table 2-30 

06 AEH, 06 5EH ats waste tein cetey neian same eae tadautd oa armen uy Hanae dant ines eg een Abode See Table 2-40 
MSR_UNC_PERF_FIXED_CTR 

06 CAM scree teenies oned ined ed Revetnd a laieh eden ex deumiteds wad reed eeand amawnew Cocke heneeaaee See Table 2-22 

06-3CH;.06:45H; 06°46 iy sheet retesscns cadens de eed ennen’ ead lmaesteweaas ie adeone See Table 2-30 

06; ACH; O6* SE «etait snean Sascrecmncuces apanacamtecas Mnanh aca cals iahadaiesteutenGaasteme See Table 2-40 
MSR_UNC_PERF_FIXED_CTRL 

OGSZAH ccc sesaeiasbeahaathenes heer aiantageaaineuer nen cieathdonad eke orden aaane agameeeanees oan See Table 2-22 

06_3CH;,06 45H, 06-°46H sscceiwtten dd atacwadw nanan dad deandad anc eeks dada Gases mien ea eaes See Table 2-30 

06:AEH, 06 SEM ete aids fesacae hee sot aaree aan saad reir twa ae dd dak iwiad whedon See Table 2-40 
MSR_UNC_PERF_GLOBAL_CTRL 

06 PAH wiieeseligeiai daashivadiaw nlhGhanscadie clades eotaede ne Pathe eG aaa biewbes conde eneaaeed See Table 2-22 

06_3CH, 06_45H, 06_46H ..... cern tenet entree n nee e nents See Table 2-30 

0G; ACH OG SEM i acs scale cea A Pan acains saat agals shila ted ia he cm agaare aaeeaitess Ohana aad ena atone See Table 2-40 
MSR_UNC_PERF_GLOBAL_STATUS 

OG: CARS caitaetrateceatecses cst succes aaeaan esse Molenteccaaecion ss iadmionriesaatas ten See Table 2-22 

06_3CH, 06.45H, 06 46H s sicsacchiaw adhere sewneeieele eases daascwas eon bneaesenies ewe EAS See Table 2-30 

OG: AEH 06 SEM ated septs adios pag san wide wee tqsad sa weeded ey eacinet nuevas RE aaa See Table 2-40 
MSR_UNCORE_ADDR_OPCODE_MATCH 

06_1AH, 06_1€H, O06_1FH, O6_25H, O6_2CH.... cece eeed See Table 2-16 
MSR_UNCORE_FIXED_CTR_CTRL 

06_1AH, 06_1€H, O06_1FH, 06_25H, O6_2CH.... cece t tenet eed See Table 2-16 
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MSR_UNCORE_FIXED_CTRO 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... ee cect eee ee See Table 2-16 
MSR_UNCORE_PERF_GLOBAL_CTRL 

06_1AH, 06_1€H, O6_1FH, 06_25H, 06_2CH....... ee eer eten eee ee nn eeeeed See Table 2-16 
MSR_UNCORE_PERF_GLOBAL_OVF_CTRL 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... ke cette terete eee See Table 2-16 
MSR_UNCORE_PERF_GLOBAL_STATUS 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... ee eect eet ener ened See Table 2-16 
MSR_UNCORE_PERFEVTSELO 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... ee cette etn eee eae See Table 2-16 
MSR_UNCORE_PERFEVTSEL1 

06_1AH, 06_1€H, 06_1FH, O6_25H, 06_2CH...... eect eet ene eee See Table 2-16 
MSR_UNCORE_PERFEVTSEL2 

06_1AH, 06_1€H, 06_1FH, O6_25H, 06_2CH...... ee ceed See Table 2-16 
MSR_UNCORE_PERFEVTSEL3 

06_1AH, 06_1€H, O6_1FH, O6_25H, 06_2CH...... ee cece eee ed See Table 2-16 
MSR_UNCORE_PERFEVTSEL4 

06_1AH, 06_1€H, 06_1FH, O6_25H, 06_2CH...... ee eee eae See Table 2-16 
MSR_UNCORE_PERFEVTSELS 

06_1AH, 06_1€H, O6_1FH, 06_25H, 06_2CH...... ee eect tet eee een eee See Table 2-16 
MSR_UNCORE_PERFEVTSEL6 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... ee eect tenet enn teed See Table 2-16 
MSR_UNCORE_PERFEVTSEL7 

06_1AH, 06_1€H, 06_1FH, O6_25H, 06_2CH...... ee cette tenet eee See Table 2-16 
MSR_UNCORE_PMCO 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... ee eect tenet etna ae See Table 2-16 
MSR_UNCORE_PMC1 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... ee cette erent erent eee See Table 2-16 
MSR_UNCORE_PMC2 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... ec cette etree eee ented See Table 2-16 
MSR_UNCORE_PMC3 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... eect eet eee eee eee See Table 2-16 
MSR_UNCORE_PMC4 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... eect cece tenet ened See Table 2-16 
MSR_UNCORE_PMC5 

06_1AH, 06_1€H, 06_1FH, 06_25H, 06_2CH...... ee cette eet eet ae See Table 2-16 

06: CEM ainsi ai deities 9 akebbtas ian donna gabe uaeaanmneaues brmie ne savegame na@eeuronmner obs See Table 2-17 
MSR_UNCORE_PMC6 

O6_1AH, 06_16H, O6_1FH, O6_25H, O6_2CH........ cee eect ae See Table 2-16 
MSR_UNCORE_PMC7 

O6_1AH, 06_1€H, O6_1FH, O6_25H, O6_2CH....... eect eee teeta See Table 2-16 


MSR_UNCORE_PRMRR_BASE 
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06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
OG625AH, OG GCH sis esccdien saan siretioney tusiontnnttes daiembote ite eb mee or dmaiede meee ne neR ane Sas 


MSR_UNCORE_PRMRR_MASK 


06_4€H, 06_5EH, 06_55H, 06_8€H, O6_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
OG GAP OG GCE ssvsscscysussacs.t gis wi osatet aps tow bie nia ee isterera's sgn vo dl sue g Dead wu levahe A deedarectus nia avbvabaienettbenn ah ie 


MSR_UNCORE_PRMRR_PHYS_BASE 

O6_ SEH; 06 96H | ie. ccdcdcsisisistsnisninniniinnininiinni bimini iiss aoe secie ened SPANAIR Maas 
MSR_UNCORE_PRMRR_PHYS_MASK 

O06 BER OG GET i ascii ccesseisusinsnisnesies cess ee ess so en stun bie Wie bib 5 0.asaibibla lh osnsnnd otsoctanigonsdoabaniaoniocessioiebes 
MSR_VR_CURRENT_CONFIG 

06-8CH, O68DA is wissaidcacctatrcers be cannes suietaes Heeeita Miwea SeoleeseeNeten Meee eaaa eS 
MSR_W_PMON_BOX_CTRL 


MSR_WEIGHTED_CORE_CO 


06_4€H, 06_5EH, 06_55H, 06_8€H, 06_9EH, 06_66H, 06_7DH, 06_7€H, 06_8CH, 06_8DH, 
06_6AH, 06 BCH sisi code ciisiwensea div niiieden cnn vie nennves aote ied oper mi eaves aes 8 $ 


MTRRfix16K_80000 
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Location 
See Table 2-39 


See Table 2-39 


See Table 2-41 


See Table 2-41 


See Table 2-45 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-17 


See Table 2-39 


See Table 2-53 
See Table 2-55 
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MSR Name and CPUID DisplayFamily_DisplayModel Location 
MTRRfix16K_AQO000 

OG: OEMs prtseta:amraabamnes ootnwan enti amsataadeasanhsdasaceons cesaoneumianieenednaeenner tas See Table 2-53 

PG FAM is snes Ssi's hashed eins slatntdea-cpageyaadolhc a doe dpvedodeninbdvacasaatya a Pbnbee gyactselarslaalecniara Said wkend dale waealea dbbakie batt See Table 2-55 
MTRRfix4K_COO00 

OGAOEH ies icd aida bed iceae ce Qeoheel ad Mes peed dwt theeiied seats ddw data wala ened See Table 2-53 

PG RAMI sci ataved noe velit hie Wee bat ehwhenednides eacadt eens dared won thalcan a eats elena tee See Table 2-55 
MTRRfix4K_C8000 

OG 0EH Sissies oman eey dai chee dives des ev babhiidd Cun wReetaeedada cae deadanved ees abe dineadwaied as See Table 2-53 

PGFFAMIlW ied fic cet tion ees eae eek valetae Cae ete eded cave neenes a neti menwade crease eaereceeeei anes See Table 2-55 
MTRRfix4K_DOO00 

06 OEM wessisacctaniae terse taan ca dwt iaunien seh Gieeaa rateentea Hema caren oaacam eaawiebenies See Table 2-53 

PGirOMIll) icnecazentcnac siete ous ak ta june nite aol ne ae eatoana po wimeen akan suas ates Aenea ernnaeeet See Table 2-55 
MTRRfix4K_D8000 

OG OE cstscisedc:c.S staresars'aecaedeeee apesertebeaiesdlaceiartsabelw atte be w acres talaewinnd asta did doapald diala ached eck ara eee Ns See Table 2-53 

PPG te AMM) eee eacesex cyaeage cas Gach ythaeice, seapectoe a teach sate distaste pe eccaee paneeia eae tee ant anemia ts cosareen ee tee eaten See Table 2-55 
MTRRfix4K_EOO00 

OG OEMs. c355shcie cctens hte ia@e nants aes aenmnane ne tas inass saksa noe naredest Oraanieee apeenns See Table 2-53 

GAIN ssscice neh tacts esntri actinayt is acne Aare ane tre eke eet namie tattaaenn asd neaaniaunabie meted See Table 2-55 
MTRRfix4K_E8000 

OG OER P cstencseieaccs tien sabe tensa: aaeanamarsagien tiara ues ecessaieaeiieaseonyodumaesa tan? See Table 2-53 

PG FAMillecs 25 fees hid bade thbi dd bieaa dea ed Paihia bedded db ina wae a oN eddie awd eens See Table 2-55 
MTRRfix4K_FOOOO 

OGZ0ER a Serena: anceawnaicenaean dinates soi edeeacgead pends mete danas anee cennaanaeen ead See Table 2-53 

POFAMIM ic scied seve, ve totcd vate ied ed slagdaw hae ale dance ea dihe/ iowa baie apueeureaacanieaohedaditie dawn etmadenen See Table 2-55 
MTRRfix4K_F8000 

OG 2 OEM crtesesnancsct mat Sete tdntiaccsaedle sai deu tested stash ned cueu dat aan gaan tee oe doRneens as See Table 2-53 

PG FIM seers aekeniscetade ie snstate k atesd wk ialerap ey siglo siesa aly diareoade aon a oacaseared Epiaeiev pnsaja aie died 40a Entel tee See Table 2-55 
MTRRfix64K_O0000 

OG LOGAN sss aiics omanuee dads vediaeade ac webhebildd ee ewat oN s dada ce deadasee vas odedonaateed ae See Table 2-53 

PO Family a ices deals ach bias Sathana see fd atee hve bs adduced Siow abtnclid ale Sad bald dew Mids edna edad See Table 2-55 
MTRRphysBaseO 

OG OEM wiiiacd ch uedtteddicexechiei sae wegbeiiohe tines Mal daswl denand beaded deetesidcn ied See Table 2-53 

PG:FraMll) :.msacavovdcnsk sniacteeaianiaduns neater oneh eedaceaanietdeatand deer ates nenaeee aia eee See Table 2-55 
MTRRphysBase1 

OG QE ecinissiecc.2 statcnsrsiaectehires ge cctamntiacieen Waren ine eaten orsaenawiece db haan ele ache cee sareaenae aes See Table 2-53 

PGOsFAMIN 2 hice te tcunnsgsdawtes idletue sae eae eeodauieadenienes annie eeeaadecveekeaavere caebeetgnnes See Table 2-55 
MTRRphysBase2 

OGL OE viseas cis iccescittad seh itieea-nacd wnBtaredd ayia ee dale oa Sean inten eed anda wie edtaeeeae care Ae See Table 2-53 

PG AMIN iew ici each tet eaconari actin bt nie hace ene dere Reena ae ge eR ee nae nee aca eae Rane ead See Table 2-55 
MTRRphysBase3 

OG-OEH ics: cece teresa otentaas ealee ooasreagianttassa sea aeeasamuatineuasont en aaneeses See Table 2-53 

PG eal) vee orcas ntaenscanncmasam tank nanaaneaaeudtad ta ncneden Gite sam ecenctannnaetare manera ne tea See Table 2-55 
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MTRRphysBase4 

OG SOE fice teeccse ea espa mentee saa alec inaagin es net asen renin nae Heenan resin OaeuRecienca tens See Table 2-53 

PG Family :c.s:nacetaet atric deed aiadinlee vag ae daaa ovis cove cie aa diet sctinduidaeiGn olinaeiwe tau ees See Table 2-55 
MTRRphysBase5 

OG OG sicsa ces hbhie Chibee cea oiks Wee. Soll heeded ade disies sake Disteeans ebuad dehade tees See Table 2-53 

PS Family ss sides ivi e idan ahatvtace bacdivarehiane ceil eda ciet ee bib nalts nal hae! Hannu wkaeauaPel/peainuaenbedin tes See Table 2-55 
MTRRphysBase6 

OGAOGH Ss sicec a ee veddamtdaal aed amhien dal. ewdiveed adel gmntnews ses adederetannidesainled ada ae eceays See Table 2-53 

PO Famili veve candies sev nigedteciehowsoeiideiaden aa eioreiddahdaaundd deceeniaiashiecsaxe anne See Table 2-55 
MTRRphysBase7 

OG: OG ses ssdidstetoeat cccccesnecatvedd aia eatin dare aaa acetate tie Cee ence dank wart itals hadnaaaion mentee enierte See Table 2-53 

POEM ciate ceaccetanngs ae gota nt samateetnoeten sencatatatntenieleoiesada toate sate menceamnins See Table 2-55 
MTRRphysMaskO 

OG OETA ee iesse te: wchckee ase apisbvevusasnonin Siete as destbve acnchtareseoteaiarene Meacess cedlihals fisiale achar-ececd acaneresapagncace sande as aodlbna acheateuetdicas See Table 2-53 

PG MMII seep asscece ssnaastsattes tse h aveyhraencesttenauasesasayeetteeeystaoe uinace argc aterecaueet Sobves tease PG a dase, eeave dodetetstuss eet anieaee See Table 2-55 
MTRRphysMask1 

OGOEN is.crcaccnietacrsepicatteuntaantoponismenatt baat nasade oe doannese en eedetageianteemtns See Table 2-53 

PO Family s2a.c0searaiiaseteanineseniaanie six ata ide ahertda cas saudonstiaawenmadensehnnaie eee aniaet See Table 2-55 
MTRRphysMask2 

GOGH crise gastta cee ies cae aaaeaeercecns setaascosmeanianieectte ft dieaeisea@auakaan occu. See Table 2-53 

PO: Famill\icd vai ceiaatiiaeeeiada ved oes aniieGeetwnd Aeid cide ieidaad due shiten Peed Pudiw dada aioe See Table 2-55 
MTRRphysMask3 

OGlOER citnicccenaeassh ners cataccuideade aves octancieal aacter maacaumueuerndagcamatied aiaue See Table 2-53 

PO Family sncsincted oeaviad sete Gauhia ad ING Wdhvde dada lane thaaahtadatdataisteum) Meaieh ange ncdeed anes See Table 2-55 
MTRRphysMask4 

OG OEE a ie iatnvact ee cctateeoees aan aesmad tain sutures ota tenn saa ead anaeuccenbe mec anced See Table 2-53 

PS Family) neha db aati awd Bava bate ane oleic anaes dieede nani Ha nosyhneanaiyeatiedmcknneandes See Table 2-55 
MTRRphysMask5 

OG2OGR ij ccc bee ie tans Me sbend ible dake oiiwiitdawiaeaecuiieng ses ednbered bat cuaaw ale adie beans See Table 2-53 

PG Featinil) x) si52.2,2 shea Vie oie dade cnban ave wend acead seein idwctiad aia be keealetondaed aecuuade oeees See Table 2-55 
MTRRphysMask6 

OG OG sick a cidecetecinnig ecekaieeaanisedd tai dandes aanddiensadiae bex@bitiaceenaatieaaawentane See Table 2-53 

PO: Famili: 2.ccancsactsocnegs goed gons aahanneaetoesee wetaetatanlaktadarerennste eth eetaraennatins See Table 2-55 
MTRRphysMask7 

OG OG cis ncdpee Sie: cecparerustfnonn Since as dostbve ach ace eee ncaeeSbene ae c-esdhtverds doevale charrecec dag svedayninacaieaereabodlenw echrnshautdieate See Table 2-53 

PO Family sects taetete cee datiatia onc nantes ped tion ascent nadines mn aaa Sema taaannes ee ara oe See Table 2-55 
MSR_TEST_CTRL 

OBE BSE ancien dike novedtiaa cng bikie eam adarebe ainie oagahie need haanhense Manteo exec EEE See Table 2-14 

06: ADA? 06:2 7ER i tachtasccnaanainneh tan urasamid nebtasacasmnneniehraant aa eranatinehtae teak nentmen See Table 2-44 

PO: FaMllls.:sacteisend se ceeh dave Oia d adiedad-i6 dae ooliaahdadaadaamsmieas Gol dia ldap eed aed eae eee See Table 2-55 
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A 


Addressing, segments, 1-6 
Advanced programmable interrupt controller (see I/O APIC or Local APIC) 
APIC (see I/O APIC or Local APIC) 


Backlink (see Previous task link) 

Binary numbers, 1-6 

Bit order, 1-4 

Branch trace message (see BTM) 

Branch trace store (see BTS) 

BTS (branch trace store) facilities 
BTS_UNAVAILABLE flag, 

IA32_MISC_ENABLE MSR, 2-351 
Byte order, 1-4 


C 
Capability MSRs 

See VMX capability MSRs 
Compatibility 

software, 1-5 
Context, task (see Task state) 
CPUID instruction 

syntax for data, 1-6 
Current privilege level (see CPL) 


D 


Debug store (see DS) 
DEBUGCTLMSR MSR, 2-391 
Debugging facilities 

see DS (debug store) mechanism 


Exceptions 
notation, 1-7 


G 


Global descriptor table register (see GDTR) 
Global descriptor table (see GDT) 


H 


Hexadecimal numbers, 1-6 


I 


IA32_APIC_BASE MSR, 2-342 
IA32_BIOS_SIGN_ID MSR, 2-345 
IA32_BIOS_UPDT_TRIG MSR, 2-345 
IA32_CLOCK_MODULATION MSR, 2-60, 2-73, 2-83, 2-134, 2-171, 2-330, 
2-349, 2-372, 2-381 
IA32_CTL MSR, 2-346 
|A32_DEBUGCTL MSR, 2-353 
IA32_DS_AREA MSR, 2-363 
IA32_MCG_CAP MSR, 2-346 
IA32_MCG_MISC MSR, 2-347 
IA32_MCG_R10 MSR, 2-348 
IA32_MCG_R11 MSR, 2-348 
IA32_MCG_R15 MSR, 2-349 
IA32_MCG_RAX MSR, 2-346 
IA32_MCG_RBX MSR, 2-346 
IA32_MCG_RESERVEDn, 2-347, 2-448 
IA32_MCG_RFLAGS MSR, 2-347, 2-448 
1A32_MCG_RIP MSR, 2-347, 2-448 


INDEX 


IA32_MCi_ADDR MSR, 2-360 
1A32_MCi_CTL MSR, 2-360 
1A32_MCi_MISC MSR, 2-360 
1A32_MCi_STATUS MSR, 2-360 
1A32_MISC_ENABLE MSR, 2-349 
IA32_MTRRCAP MSR, 2-345 
IA32_MTRR_PHYS BASEn MTRR, 2-354 
1A32_MTRR_PHYSBASEn MTRR, 2-354 
1A32_MTRR_PHYSMASKn MTRR, 2-354 
IA32_P5_MC_ADDR MSR, 2-342 
IA32_P5_MC_TYPE MSR, 2-342 
IA32_PEBS_ENABLE MSR, 2-359 
IA32_PLATFORM_ID, 2-55, 2-69, 2-129, 2-167, 2-325, 2-342, 2-368, 
2-378, 2-385 
IA32_STATUS MSR, 2-346 
IA32_SYSENTER_CS MSR, 2-345 
IA32_SYSENTER_EIP MSR, 2-346 
IA32_SYSENTER_ESP MSR, 2-345 
IA32_TERM_CONTROL MSR, 2-60, 2-73, 2-83, 2-134, 2-171 
IA32_THERM_INTERRUPT MSR, 2-349 
|A32_THERM_STATUS MSR, 2-349 
1A32_TIME_STAMP_COUNTER MSR, 2-342 
IA32_VMX_BASIC MSR, 2-67, 2-78, 2-86, 2-143, 2-181, 2-362, 2-376 
IA32_VMX_CRO_FIXEDO MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 2-363, 
2-376 
IA32_VMX_CRO_FIXED1 MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 2-363, 
2-377 
IA32_VMX_CR4_FIXEDO MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 2-363, 
2-377 
IA32_VMX_CR4_FIXED1 MSR, 2-67, 2-78, 2-79, 2-87, 2-143, 2-181, 
2-182, 2-363, 2-377 
IA32_VMX_ENTRY_CTLS MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 2-363, 
2-376 
IA32_VMX_EXIT_CTLS MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 2-362, 
2-376 
IA32_VMX_MISC MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 2-363, 2-376 
IA32_VMX_PINBASED_CTLS MSR, 2-67, 2-78, 2-86, 2-143, 2-181, 
2-362, 2-376 
|A32_VMX_PROCBASED_CTLS MSR, 2-67, 2-68, 2-78, 2-79, 2-87, 2-88, 
2-143, 2-144, 2-181, 2-182, 2-217, 2-362, 2-376, 2-377 
1A32_VMX_VMCS_ENUM MSR, 2-363 
Instruction operands, 1-5 
Intel 64 architecture 
definition of, 1-4 
relation to IA-32, 1-4 
Intel Core Solo and Duo processors 
model-specific registers, 2-368 
Intel NetBurst microarchitecture, 1-3 
Intel software network link, 1-8 
Intel VTune Performance Analyzer 
related information, 1-8 
Intel Xeon processor, 1-1 
Interrupts 
interrupt descriptor table register (see IDTR) 
interrupt descriptor table (see IDT) 
IPI (see interprocessor interrupt) 


L 
Last branch 

record stack, 2-353, 2-354, 2-363 
Local descriptor table register (see LDTR) 
Local descriptor table (see LDT) 
LVT (see Local vector table) 


M 
Memory type range registers (see MTRRs) 
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Model-specific registers (see MSRs) 
Modes of operation (see Operating modes) 
MSRs 

architectural, 2-3 

list of, 2-1 

P6 family processors, 2-384 

Pentium 4 processor, 2-55, 2-69, 2-198, 2-215, 2-232, 2-342, 2-367 

Pentium processors, 2-393, 2-472 
MSR_DEBUGCTLA MSR, 2-353 
MSR_DEBUGCTLB MSR, 2-63, 2-75, 2-84, 2-137, 2-174, 2-217, 2-333, 

2-374, 2-383 

MSR_EBC_FREQUENCY_ID MSR, 2-344, 2-345 
MSR_EBC_HARD_POWERON MSR, 2-342 
MSR_EBC_SOFT_POWERON MSR, 2-343, 2-415 
MSR_LASTBRANCH _TOS, 2-353 
MSR_LASTBRANCH_0_TO_IP, 2-365 
MSR_LASTBRANCH_n MSR, 2-354, 2-418 
MSR_LASTBRANCH_n_FROM_IP MSR, 2-363 
MSR_LASTBRANCH_n_TO_LIP MSR, 2-365 
MSR_LER_FROM_LIP MSR, 2-353 
MSR_LER_TO_LIP MSR, 2-353 
MSR_PEBS_MATRIX_VERT MSR, 2-360, 2-450 
MSR_PLATFORM_BRV, 2-352, 2-453 


NetBurst microarchitecture (see Intel NetBurst microarchitecture) 
Nonmaskable interrupt (see NMI) 
Notation 

bit and byte order, 1-4 

conventions, 1-4 

exceptions, 1-7 

hexadecimal and binary numbers, 1-6 

Instructions 

operands, 1-5 
reserved bits, 1-5 
segmented addressing, 1-6 


O 


Operands 
instruction, 1-5 


P 
P5_MC_ADDR MSR, 2-55, 2-69, 2-80, 2-129, 2-166, 2-325, 2-368, 
2-377, 2-384, 2-394 
P5_MC_TYPE MSR, 2-55, 2-69, 2-80, 2-129, 2-166, 2-325, 2-368, 
2-378, 2-384, 2-394 
P6 family processors 
description of, 1-1 
MSR supported by, 2-384 
Page frame (see Page) 
PDBR (see CR3 control register) 
PEBS_UNAVAILABLE flag 
IA32_MISC_ENABLE MSR, 2-351 
Pentium 4 processor, 1-1 
MSRs supported, 2-55, 2-69, 2-80, 2-97, 2-99, 2-123, 2-127, 2-341, 
2-342, 2-367 
Pentium Il processor, 1-3 
Pentium Ill processor, 1-3 
Pentium M processor 
MSRs supported by, 2-377 
Pentium Pro processor, 1-3 
Pentium processor, 1-1 
MSR supported by, 2-393 
Precise event-based sampling (see PEBS) 


R 
Related literature, 1-8 


Requested privilege level (see RPL) 
Reserved bits, 1-5 
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S 


Segmented addressing, 1-6 
System-management mode (see SMM) 


T 


Translation lookaside buffer (see TLB) 


U 
Uncached (UC) memory type (see Strong uncached (UC) memory type) 


V 


VMX 
capability MSRs 

|A32_VMX_BASIC MSR, 2-67, 2-78, 2-86, 2-143, 2-181, 2-362, 
2-376 

|A32_VMX_CRO_FIXEDO MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 
2-363, 2-376 

IA32_VMX_CRO_FIXED1 MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 
2-363, 2-377 

IA32_VMX_CR4_FIXEDO MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 
2-363, 2-377 

IA32_VMX_CR4_FIXED1 MSR, 2-67, 2-78, 2-79, 2-87, 2-143, 
2-181, 2-182, 2-363, 2-377 

IA32_VMX_ENTRY_CTLS MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 
2-363, 2-376 

IA32_VMX_EXIT_CTLS MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 
2-362, 2-376 

IA32_VMX_MISC MSR, 2-67, 2-78, 2-87, 2-143, 2-181, 2-363, 
2-376 

IA32_VMX_PINBASED_CTLS MSR, 2-67, 2-78, 2-86, 2-143, 
2-181, 2-362, 2-376 

1A32_VMX_PROCBASED_CTLS MSR, 2-67, 2-68, 2-78, 2-79, 2-87, 
2-88, 2-143, 2-144, 2-181, 2-182, 2-217, 2-362, 2-376, 
2-377 

IA32_VMX_VMCS_ENUM MSR, 2-363 


WwW 
WC buffer (see Write combining (WC) buffer) 


